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SUPPLEMENTAL RISK ANALYSIS

HENKEL SURFACE TECHNOLOGIES
MORENCI, MICHIGAN
EPA TD No, MID058723867

1.0 INTRODUCTION

Henkel Surface Technologies (HST) is a chemical specialty products manufacturer that owns a
site that operated in the town of Morenci, Michigan from 1928 until 1988.

An initial risk assessment of the site was conducted by TechLaw in December 2002 using
informaticon provided by the U.S. Environmental Protection Agency {UJ.8. EPA). The initial
assessment incorporated only surface soil and groundwater data from sampling events of
September 17 and 18, 2002. The intent of this risk assessment was to gather a snapshot of
current conditions at the Henkel site, taking into account previous reported remediation work by
Henkel. The soil samples from this sampling event were collected to characterize potential
impacts o soil in the western portion of the site and beiween the western property fence line and
Bean Creek. Groundwater samples were collected from four existing monitoring wells at the site.

For the initial risk assessment, the Michigan Department of Environmental Quality (MDEQ)
Screening Criteria for Residential and Industrial-Commercial (Part 201) were used to evaluate site
concentrations and identify potential chemicals of concern (COPCs) (MDEQ 1998a). This
approach was conservative in nature. Based upon this screening, COPCs (those chemicals with a
maximum detected concentration above the MDEQ Part 201 screening criteria) were identified
and quantitative exposures were estimated for the Commercial/Tndustrial Worker I, Construction
Worker, Trespasser, and the Recreational Child and Adult.

Upon receipt of the risk assessment results from the initial assessment in January 2003,
representatives from Henkel insisted that all previous site investigation data be included.
Therefore, this supplemental risk analysis (SRA) has been performed to amend the initial
December 2002 risk assessment. The SRA was conducted to incorporate additional data and to
provide an assessment of site conditions incorporating all of the site assessment data provided by
Henkel Major modifications inclzde the use of additional surface soil, subsurface soil, and
groundwater report data, evaluation of the site with restricted access and without restricted
access, incorporation of administrative controls restricting the use of groundwater, additional
hvdrogeologic data, use of a 95% Upper Confidence Limit (95% UCL) for comparison of site
concentrations to MDEQ Part 201 criteria.for the Industrial/Commercial Worker 11




The initial assessment inchided evaluation of the adult and child recreationalist. However, due to
the lack of data for Bean Creek (sediment and surface water), this pathway was not evaluated in
this SRA. For the SRA, a quantitative exposure assessment was performed for the

Construction Worker. Groundwater COPCs were trichloroethene (TCE) and vinyl chloride (VC).

Estimates of intake were developed as part of the exposure assessment and were combined with
toxicity criteria (e.g,, reference doses) to obtain estimates of hazard. The estimates of
noncarcinogenic hazard were greater than the target hazard index of one and cancer risks were
above 1.0E-05 for the construction worker based upon accidental ingestion of groundwater.

Surface and subsurface soil data associated with Waste Storage Area Number 6 was evaluated
separately from all other site-soil data for lead contaminant impacts. The analytical data for soils
‘associated with this area were significantly elevated from the rest of the site data and were
considerably higher than the MDEQ screening criteria. In order to avoid biasing high the
exposure point concentration for lead, the data were evaluated separately. Bt is
recommended that additional characterization of soils for Waste Storage Area Number 6
be conducted and it is anticipated that additional remediation may be warranied.

1.1 Site Background

The Henkel Surface Technologies (HST) site is located in the town of Morenci, in Lewanee
County, Michigan. Site property encompasses approximately 10 acres, and is located at the
western edge of the City of Morenci. HST owned and operated a facility at the site which
produced metal coating compounds for the automotive and other indusiries. Active operations
occurred on this site from 1920's until 1988. The on-site facility manufactured chemical specialty
products for metal cleaning and treating, metal drawing compousnds, lubricants and rust inhibitors,
under several owners and/or names, including Oxy Metal Industries Corporation, Hooker
Chemicals and Plastics Corporation, Occidental Chemical, Ford Motor Company, Parker
Chemical Company, Parker-Anchem, and Henkel Surface Technologies. Parker Chemical
Company was acquired by Henkel Corporation in 1988, and began operating at the Morenci,
Michigan location as Henkel Surface Technologies.

The facility was inspected by the Michigan Department of Natura! Resources (MDNR) (now
known as the MDEQ) on several occasions in 1982. During these inspections, MDNR employees
noted chemical residues on the ground and indications of overland runcff from a drum storage
area to Bean Creek. There exists file pictures of leaking and overturned drums along the fenceline
bordering Bean Creek at the site. Based on file pictorial and analytical information, an
administrative order under HST conducted field sampling under an Administrative Order under
§3008h of the Resource Conservation and Recovery Act (RCRA) was filed with Henkel Surface
Technologies by the US EPA. During the period of 1995 to 2002, samples were selected from
locations both on and off the HST site and included local groundwater samples to determine the
nature and extent of contamination of hazardous constituents at the HST property.
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The existence of groundwater contamination above the U.S. EPA Maximum Contaminant Limits
{MCLs) for richloroethylene and soil contaminated with volatile organic compounds (VOCs),
poly-nuclear aromatic compounds (PAHs) and heavy metals (Cr VI, trivelent chromium, lead,
zing, and others) was confirmed during the 2002 sampling event,

1.2 Site Description

The site is bordered on the east and south by commercial/indusinial properties, and on the west by
Bean Creek. The site lies in a glacial spillway and outwash deposit which can be traced north to
Adrian, Michigan and south into Ohio. The flood plain of Bean Creek, on the site’s west
boundary, has been cut into outwash deposits. The Lewanee County Soil Survey depicts the edge
of the flood plain as a scarp running through the site. Subsurface information indicates the
presence of a glacial il proceeding to sand and gravel at a depth of approximately 90 feet, under
which is an aquifer of major importance to the Morenci area.

The solid waste management units and areas of concern include seven waste storage areas. A site
map is provided with the initial December 2002 risk assessment.

1.3 Summary of Modifications and Outcome From the Initial Risk Assessment
The SRA was conducted to incorporate additional data and to provide a more realistic assessment
of site conditions. Several major modifications were made to the initial risk assessment as

outlined below:

e Additional data were incorporated in to this SRA, including additional surface soil,
subsurface soil, and groundwater report data dating back to 1994,

® Evaluation of the site with restricted access and without restricted access;
® Incorporation of adminmistrative controls restricting the use of groundwater;
. Additional hydrogeologic data demonstrating groundwater recharging Bean Creek

and Bean Creek as a hydrologic barrier;

° Calculation of a 95% Upper Confidence Limit (95% UCL) and comparison of the
minimum of either the UCL or the maximum detected concentration to MDEQ
Part 201 criferia;

. Application of the MDEQ Part 201 criteria for the Industrial/Commercial Worker
I instead of the Residential/Commercial T criteria;

. Modification of the list of COPCs based upon the use of the 95% UCL and the
MDEQ Part 201 criteria for the Industrial/Commercial Worker I1;




Elimination of the drinking water scenario due to above assumptions;

Evaluation of the trespasser both with administrative controls and without,

Elimination of the Recreational Adult and Child scenario due to the lack of datz on
sediments and surface water at Bean Creek; and

Evaluation of lead-contaminated soils at Waste Storage Area Number 6 separately
from other site soil data.

2.0 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

The initial risk assessment incorporated only data as presented in the Summary Report: Soil and
Groundwater Sampling, Henkel Surface Technologies Facility, Morenci, Michigan Facility MID
058 723 867, prepared by Dragun Corporation (Dragun) and dated July 18, 2002, In addition to
these data, this supplemental risk analysis included surface soil, subsurface soil and groundwater
data from the following reports:

Dragun, Interim Soil Report - Closure Activities, Parker Amchem, Hazardous
Waste Storage Pads, Morenci, Michigan Facility MID 058 723 867, Jaruary 31,
1995;

Dragun, Groundwater Investigation Report - Closure Activities, Parker Amchem,
Hazardous Waste Storage Pads, Morenci, Michigan Facility MID 058 723 867,
March 27, 1995,

Dragun, Soil Characterization Report, Henkel Surface Technologies Facility,
Morenci, Michigan Facility MID 058 723 857, October 22, 1997,

Dragun, Groundwater Sampling report, Henkel Surface Technologies Facility,
Morenci, Michigan Facility MID 058 723 867, January 28, 1999,

Dragun, Limited Soil removal Report, Henkel Surface Technologies Facility,
Movenci, Michigan Facility MID 058 723 867, February 14, 2002;

Earth Tech Hydrogeclogic Study and Wellhead Protection Area Delineation, City
of Morenci, July 1997; and

Memo from Kenneth Gold to Andre Daugavietis, Esp. Re: Henkel Surface
Technologies, RCRA (3008h)-05-2002-0004, dated February 21, 2003.




The analytical data as extracted from these reports are summarized by report in Tables 2. 12
through 2.1g for surface and subsurface soils and Tables 2.2a through 2.2d for groundwater.

2.1 Analytical Results for Surface Soil

Table 2.5, Occurrence, Distribution, and Selection of Chemicals of Potential Concern,
sumarizes the available surface scil data. The table lists all chemicals that were detected at least
once. The minimum and maximum concentrations, location of the maximum conceniration,
frequency of detection and the range of detections are also provided. The following organic and
inorganic chernicals were detected in surface soil: 1,2,4-tnmethyibenzene, acenaphthene,
acephthelene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, flucranthene,
fluorene, indeno(1,2,3-¢,d)pyrene, — and p-xylene, methylene chloride, o-xylene, phenanthrene,
pyrene, TCE, total xylene, Cr VI, copper, lead, and zinc.

Where data for total chromium were reported, the concentrations were assumed to be Cr VL

This 1s in accordance with MDEQ Integrated Table of Part 261 Cleanup Criteria and Screening

. Levels (MDEQ 1999), which notes that “if analytical data are provided for “total” chromium only,
then values for Cr VI must be applied as the cleanup criteria”. This was applied to all soil and
groundwater data.

The data as listed in Table 2.5 for lead do not include analytical results associated with removal
activities at Waste Storage Area Number 6. Verification sample results indicate elevated levels of
lead in surface soils associated with this area. The exclusion of this data from the other avzilable
site data was done to avoid a high bias of overall site lead levels. The concentration of lead in
surface soil associated with Waste Storage Area Number & is addressed separately in Section 2.3
of this report.

2.2 Analytical Results for Subsurface Soil

Table 2.6, Occurrence, Distribution, and Selection of Chemicals of Potential Concern,
surnmarizes the available subsurface soil data. The table lists all chemicals that were detected at
least once. The minimum and maximum concentrations, location of the maximum concentration,
frequency of detection and the range of detections are alsc provided. The following organic and
inorganic chemicals were detected in subsurface soil: methylene chloride, Cr VI, copper, lead and
zinc.

Similar to surface soils, the concentration of lead in subsurface soil associated with Waste Storage
Area Number 6 is addressed separately in the following section.



2.3 Aﬂalyﬁcal Results for Lead in Soil at Waste Storage Avea Number 6

Remediation of soil at Waste Storage Area Number 6 was conducted to remove lsad
contaminated soil. Tables 2.1b and 2. 1d summarize the results of verification samples for surface
soil at Waste Storage Area Number 6. Samples V-1 through V-13 represent pre-remediation
concentrations and active-remediation concentrations of lead. Samples V-14 through V-26 are
representative of post-excavation concentrations of lead in scil. For purposes of this SRA it was
assumed that only samples V-14 through V-26 are representative of the current levels of lead in
soil. Samples were collected at depths of 0-2 feet, 1-2 feet, 2-3 feet, 3-4 feet, 4-5 feet, 5-6 feet,
6-7 feet, and 7-8 feet. Surface soil is assumed to be 0-2 feet, while all samples below 2 feet are
assumed to be representative of subsurface soil. There were 18 reported results for surface soil
with lead concentrations ranging from 4.8 mg/kg [SB-27 (sample location}] to 56,000 mg/kg (V-
17). Six subsurface soil results were reported with concentrations of lead ranging from 2.5 mg/kg
{V-24) 10 1,200 mg/kg (V-14).

The maximum detection of lead in surface soil at other areas of the Henkel facility was 640 mg/kg
(HA-1) and for subsurface soil, 5.5 mg/kg (SB-5). Since the concentrations of lead at Waste
Storage Area Number 6 are approximately 87.5 times higher than surface soil concentrations

- across the site, and approximately 218 times higher for subsurface soil, including the resulis
associated with this area with the other site samples would result in overall concentrations biased
high for site surface and subsurface soil and would be overly conservative. Additional sampling is
necessary at Waste Storage Area Number 6 to fully delineate the extent of lead contamination and
additional remediation of the area is warranted. Exposure to lead-contaminated soil associated
with Waste Storage Area Number 6 is addressed in Section 5.2.

2.4  Analytical Results for Groundwater

Table 2.7, Occurrence, Distribution, and Selection of Chemicals of Potential Concern,
summarizes the available groundwater data. The table kists all chemicals that were detected at
least once. The minimum and maximum concenirations, location of the maximum concentration,
frequency of detection and the range of detections are also provided. Concentrations for metals
are reported as dissolved metals, for consistency with the MDEQ Part 201 screening criteria. The
following organic and inorganic chemicals were detected in groundwater: 1,1-dichloroethane, 1,1-
dichloroethene, bromodichloromethane, chloroform, cis-1,2-dichloroethens, trans-1-2-
dichloroethene, TCE, trichlorofluoromethane, 1,1, 1-trichloroethane, VC, arsenic, total chromium,
copper, lead, nickel, and zinc.

Table 2.2¢ includes analytical results for calcium, potassium, magnesium and sodium. These
inorganics are considered essential nutrients by the U.S. EPA and it is generally accepted that
contact with groundwater will not results in adverse effects (USEPA 1989}, Therefore, caicium,
potassium, magnesium and sodium are eliminated from further analysis in this supplemental risk
analysis.




2.5  Exposure Point Concentrations

Exposure point concentrations (EPCS) are intended to be a conservative estimate of the average
concentrations of chemicals in 2 specific medium (e.g., either soil or groundwater) to which a
receptor (i.e., industrial worker) may be exposed to at a given site. EPC are estimated for surface
soil, subsurface soil, and groundwater using the analytical data summarized in Tables 2.1(a-g) and
2.2 (a-d). For chemicals with two or fewer detects, the maximum detected concentration is used
at the EPC. For chemicals with greater then two detects, an estimate of the 95-percent upper
confidence limit (95% UCL) on the arithmetic mean is calculated. The minimum of either the
maximuim detected or the 95% UCL was applied as the EPC.

2.51 Non-detects

Typically, if either all analytical results are non-detects or less than two samples were detects,
non-detected data is not incorporated into the calculation of the EPC. However, for data sets
with greater than two detects, a proxy value is assigned to any analytical results within that data
set that were reported as below the method detection limit (MDL), for purposes of estimating the
- EPC. Non-detects may be representative of a concentration that is actually zero or close to zero,
or may correspond to a concentration greater than zero, but just below the MDL, U.S. EPA
{(USEPA 2002) recommends several methods for handling non-detects. The simple substitution
method was applied for this analysis. For all data sets with greater than two detects, a proxy
value equal to the MDL is applied for non-detects within a data set and used for calculation of the
EPC. '

2.5.2 Distobution

The most common methods for determining 95% UCLs are distributional methods. These

methods rely on a determination of a normally or lognormally distributed data set. Distribution-

free or nonparametric tests are available if the distribution of the data set can not be determined. |
The Shapiro Wilk W test was used for each data set to determine whether the distribution of the

|
data set could be defined as normal or lognormal. The results of the test were inconclusive, thus I
no assumptions concerning the distribution of the data sets were made. '

253 95% UCL Calculation

As no assumptions concerning the distribution of the data sets were applied, the 95% UCL was
calculated using the one-sided Chebyshev Inequality method. The Chebyshev Inequality method
does not rely on a known distribution, is appropriate for small data sets, and can be applied to the
sample mean to obtain a distribution-free estimate of the UCL for the population mean (USEPA
2002). Per U.S. EPA guidance, the population mean and standard deviation are estimated using
the sample mean and sample standard deviation. The numerical example of the Chebyshev
Inequality method as applied for determining the 95% UCLs is shown below.



UCL,_, =X + Ji—l{s/»\[ﬂ
194

X = arithmetic mean of data;

o = confidence coefficient, 0.05 (for 95% confidence);
5

n

where:

Sampie standard deviation; and
= number of concentrations (detects and non-detects) in data set.

The results of the 95% UCL calculations are provided in Attachments A1 (surface soil}, A2
{subsurface soil) and A 3 (groundwater). The minimum of either the maximum detected
concentration or the 95% UCL was applied as the EPC. Tables 2.5 through 2.7 list the EPC as
the “concentration used for screemng’ .

2.6  Screening Criteria

The MDEQ Part 201 generic screening criteria tables were used as the screening criteria for
identification of COPCs (MDEQ 1998a). The Henkel site was assessed to be an
industrial/commercial land use site and the MDEQ Part 201 criteria for the Industrial/Commercial
1l scenario were deemed most appropriate.

Restrictions on use of groundwater were taken into consideration as well as the hydrogeology of
the site. Based upon restrictions on groundwater usage, the drinking water pathway (Guidesheet
No. 2) was eliminated from consideration for the industrial and trespasser receptors. However,
the construction worker could encounter groundwater while digging or trenching and accidentally
ingest groundwater. Therefore, the industrial level I, I and IV drinking water criteria were
applied for the construction worker and groundwater scenario. Groundwater does recharge Bean
Creek, which is considered a surface water body. Therefore, the groundwater/surface water
interface protection criteria (Guidesheet No. 12) were included for consideration as potential
limiting criteria.

The most conservative and appropriate MDEQ Part 201 screening level was used to screen
against the EPC. Table 2.3, Screening Criteria for Constituents Detected in Soil, summarizes the
MDEQ Part 201 screening criteria that were used for comparison against surface and subsurface
soil EPCS, while Table 2.4, Screening Criteria for Constituents Detected in Groundwater,
summarizes the screening criteria for groundwater. These screening criteria are also listed on
Tables 2.5, 2.6, and 2.7, Occurrence, Distribution and Selection of Chemicals of Potential
Concern, as the “screening toxicity value”. Tt should be noted that the MDEQ Part 201 screening
levels for dermal contact screening values incorporate both dermal contact and direct ingestion of
contaminants (MDEQ Part 201 Rule 720 R299.5720).




The regulations of MDEQ Part 201 do allow for background metal concentrations to supercede
the MDEQ Part 201 screening criteria if the background concentrations are greater than the
screening criteria. Some limited data were available for background concentrations of metals, as
noted in Table 2.1e, April 1994 Analytical Data Summary for Inorganic Constituents Detected in
Background Soils. However, the background data for scil were limited in nature and the EPCS
were above background levels. Background data was not available for groundwater. Therefore,
the MDEQ Part 201 screening criteria were applied.

3.7 Surface Seil COPCs

Table 2.5, Occurrence, Distribution and Selection of Chemicals of Potential Concern, provides the
results of the comparison of the EPCS for surface soil and the associated screening toxicity
values, Where the EPC is less than the screening toxicity value, the chemical was eliminated from
further consideration and not identified as a COPC. Chemicals were identified as a COPC only if
the EPC was greater than its associated screening toxicity criterion. Those chemicals identified as
surface soil COPCs are Cr VI, fluoranthene, and xylene.

Only two detects for xylene were noted {57 and 710 ug/L). As such, the maximuin detected
concentration was used as the EPC. The EPC was only slightly higher than the screening
criterion of 700 ug/L. It is noted that this is a conservative approach and uncertainties associated
with the xylene EPC are discussed in the Uncertainties section of this report.

As discussed in Section 3.3.2, Trespasser, the evaluation of the trespasser against
industrial/commercial COPCs is not the most appropriate. Even though the trespasser is on-site
without facility permission, COPCs should be identified using the MDEQ Part 201 residential
screening criteria. Applying the EPCS as calculated in this SRA to the MDEQ screening criteria
"as noted in the initial December 2002 risk assessment, two additional COPCs were identified for
the trespasser based upon criteria for direct contact with surface soil: benzo(a)pyrene and
dibenzo(a,h)anthracene.

2.8  Subsurface Soil COPCs

Table 2.6, Occurrence, Distribution and Selection of Chemicals of Potential Concern, provides the
results of the comparison of the EPCS for subsurface soils and the associated screening toxicity
valie. Where the EPC is less than the screening toxicity value, the chemical was eliminated from
further consideration and not identified as a COPC. Chemicals were identified as a COPC if the
EPC was greater than its associated screening toxicity criterion. Only one chemical was identified
as a subsurface COPC: Cr VL.

29 Groundwater COPCs

Table 2.7, Occurrence, Distribution and Selection of Chemicals of Potential Concern, provides the
results of the comparison of the EPCS for groundwater and the associated screening toxicity



vatne. Where the EPC is less than the screening toxicity value, the chemtical was eliminated from
further consideration and not identified as a COPC. Chemicals were identified as a COPC if the
EPC was greater than its associated screemng foxicity criterion. TCE and VC were the chemicals
identified as a groundwater COPCs.

3.0 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to estimate the type and magnitude of potential
exposures to the site COPCs through contact with various media. The results of the exposure
assessment are combined with the results from the toxicity assessment (Section 4.0) to
characterize potential risks {Section 5.0). According to U.8. EPA (1989), an exposure
assessment is a three-step process involving characterization of the exposure setting, identification
of exposure pathways, and quantification of exposure. These three steps are completed through
1) finalization of the conceptual site model; 2) estimating the EPCs; 3) determining exposure
assumptions; and 4) quantitatively estimating exposure. Estimating EPCs was previously
discussed in Sections 2.5 through 2.9

3.1 Site Conceptual Model

The site conceptual model as described in Section 3.0 of the December 2002 initial risk
assessment applies for this SRA. Modifications and/or clanfications to the site conceptual model
as presented in the initial risk assessment include the following assumptions:

&

Land use is industrial and is assumed to remain zoned for industrial use only,

The portions of the site where regulated units were operated are currently fenced,
limiting access {0 the site by members of the public,

The western border and the side by the embankment of Bean Creek do not have
restricted access,

Administrative controls are in place restricting the use of groundwater arising from
the site;

A construction worker could encounter shallow groundwater; and

Bean Creek is a 100% gaining stream, forming a hydraulic boundary for
groundwater coming from the site.

10




3.2 Potential Receplors

Potential receptors are defined as human and nonhuman organisms (i.e., ecological) that may
contact or be exposed to site-related contaminants in environmental media. Current and
reasonably anticipated fisture land use was considered when selecting potential receptors.
Potential human receptors at the site include the following:

° Industrial/commercial worker {current and future);
» Trespasser (current and future); and
. Construction worker (current and future).

The industrial/commercial worker was defined as a non-intrusive worker, with limited outdoor
exposure to site contaminants. The trespasser was identified as a potential receptor even though
some restrictions are in place {e.g., fencing) limiting access on to the site. If access to the site is
truly limiting then the trespasser scenario would not require evaluation. However, for
conservatism, it was also assumed that the restricted access is not 100% enforceable (e.g., guards
and 100% perimeter fencing), thus the adolescent trespasser was assumed to be a plausible
scenario. Two scenarics are evaluated for the trespasser: with perimeter restrictions (industnal
level COPCs) and without perimeter restriction (residential level COPCs). The construction
worker was defined as an intrusive worker involved with on-site construction activities.

In the initial risk assessment, the recreational adult and child were identified as potential receptors.
However, based upon the information provided for use in this supplemental risk analysis, there is
no evidence of surface runoff from the site towards Bean Creek nor is there any surface water and
sediment data from Bean Creek to evaluate these receptors. This is discussed in the Uncertainties
section.

3.3 Exposure Pathways

U.S. EPA (1989) defines an exposure pathway as, “The course a chemical or physical agent takes
from a source to an exposed organism. An exposure pathway describes a unique mechanism by
which an individual or population is exposed to chemicals or physical agents at or originating
from a source, an exposure point, and an exposure route. If the exposure point differs from the
source, a transport/exposure medium (e.g., air) or media (in cases of intermedia transfer) also is
included.” Reviewing the potential exposure pathways and linking the scurces, location and types
of environmenta! releases with receptor locations and activity patterns is conducted to determine
the significant pathways of concern. :

Soil represents a transport medium for site-related chemicals through the release mechanisms of

tracking, excavation, fugitive dust, volatilization and ingestion. Human receptors may be directly
exposure to contaminants in surface or mixed (subsurface) soils via incidental ingestion and/or

11




dermal contact. Receptors may indirectly exposed to contaminants in surface soils via inhalation
of dust/volatiles. Human receptors may also be indirectly exposed to subsurface soil contaminants
that have leached into underlying shallow groundwater.

The following sections discuss the rationale for selection and exclusion of exposure pathways for
each of the identified receptors. This information is summarized in Table 3.1, Selection of

Exposure Pathways.

3.3.1 Industrial/Commercial Worker

The industrial/commercial worker may contact surface soil during on-site activities, Itis
anticipated that the worker could be exposed to site contaminants through ingestion of surface
soil, dermal contact with surface soil and direct inhalation fugitive dust. However, EPCs for Cr
VL, fluoranthene, and xylene were below the MDEQ Part 201 screening criteria for the dermal
contact, direct ingestion and inhalation pathways. The screening criteria for protection of the
groundwater surface water interface identified these constituents as COPCs. Therefore,
additional evaluation of risks and hazards for the industrial/commercial worker is not warranted.

332 Trespasser

The trespasser is initially evaluated in this SRA as an adolescent trespasser who may cross into the
property via Bean Creek and who may contact surface soil while on-site. 1t is anticipated that the
trespasser could be exposed to site contaminants through ingestion of surface soil, dermal contact
with surface soil and direct inhalation fugitive dust. However, EPCs for Cr V], fluoranthene, and
xylene were below the MDEQ Part 201 screening criteria for the dermal contact, direct ingestion
and inhalation pathways. The screening criteria for protection of the groundwater surface water
interface identified these constituents as COPCs. Therefore, additional evaluation of risks and
hazards for the trespasser (industrial) is not warranted.

The trespasser is assumed to be a local resident, and therefore the MDEQ Part 201 residential
screeming criteria are more appropriate for uge in screening COPCs and evaluating potential risks.
Comparing the EPCS to MDEQ Part 201 residential screening criteria, two additional COPCs
were identified: benzo{a)pyrene and dibenzo(a,h)anthracene. These COPCs were identified based
upon the screening criteria for direct contact with soils, at levels of 2,000 ug/kg. Risks resulting
from incidental ingestion and dermal contact of these two COPCs was evaluated in the initial
December 2002 risk assessment. Results from this assessment are discussed in Section 5.1.3.

Two scenarios for the trespasser were evaluated. One scenario compared COPCs identified using
the industrial criteria and the other looked at COPCs identified using residential criteria.
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333 Construction Worker

The construction worker may contact surface soil, subsurface soil and groundwater while
performing construction activities on-site. It is anticipated that the construction worker could be
exposed to site contaminants through ingestion of surface and subsurface soil, dermal contact
with surface and subsurface soil and direct inhalation fugitive dust. However, EPCs for Cr VI,
fluoranthene, and xylene were below the MDEQ Part 201 screening criteria for the dermal
contact, direct ingestion and inhalation pathways. The screening criteria for protection of the
groundwater surface water interface identified these constituents as COPCs. Therefore,
additional evaluation of risks and hazards for the construction worker is not warranted for these
pathways.

The construction worker could come into contact with groundwater during excavation activities.
Exposure may be through inhalation of volatilizing constituents, dermal contact and ingestion.
The groundwater EPCs were below the MDEQ screening criteria for dermal comtact and
inhalation of groundwater and volatilized constituents, and therefore, these pathways are not
considered further. It is plausible that a construction worker could encounter groundwater during
excavation, as the depth to groundwater is shallow (12 to 25 feet). Therefore, the direct ingestion
of groundwater for the construction worker was included as a potential exposure pathway.

3.3.4 Complete Exposure Patlrway

Summarizing the information in Table 3.1, Selection of Exposure Pathways, the following lists the
pathways for each receptor that will be evaluated in the risk analysis:

e Industrial/Commercial Worker - no further evaluation warranted,
. Trespasser - no further evaluation warranted; and
. Construction worker - ingestion of groundwater.

3.4  Estimating Chemical Intake

Quantification of exposure involves quantifying the magnitude, frequency, and duration of
exposure for the receptors and exposure pathways of concern. Methods as outlined by U.S. EPA
(1989) were used to estimate intake. Potential exposure via incidental ingestion of groundwater
was estimated using the following equation and as listed in Table 3.2, Equation for Incidental
Ingestion of Groundwater:

C iR EF s BED
Trtake = —E- X A X x
BW x AT

where:
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Tntake = Amount of COPC at the exchange boundary (ug/kg-day);

Cow ~ COPC concentration in soil, EPC (ug/L};

IR, = Soil ingestion rate (L/day);

EF = Exposure frequency (days/year),

ED = Exposure duration (years);

BW = Body weight (kg);

AT, = Averaging time for carcinogens (25,550 days); and

AT, = Averaging time for noncarcinogens (days, 365 days x ED).

Table 3.3, Values Used for Daily Intake Calculations for Groundwater, summarizes the default
exposure parameters for estimating intake of groundwater for the construction worker. Some
modifications to the default exposure parameters as applied in the initial risk assessment were
made for the construction worker. The ingestion rate of groundwater and exposure duration
were revised to reflect more realistic {and less conservative) assumptions), based upon
professional judgement.

4.6 TOXICITY ASSESSMENT

In order to evaluate the risks/hazards associated with potential exposures to COPCs at the site,
the types of health effects that may result from exposure to each COPC and the quantitative
relationship between the amount of exposure and the extent of its potential effect must be
identified. Per U.S. EPA (1989), the toxicity assessment step includes the identification of
appropriate exposure periods {e.g., chronic) and the determination of
carcinogenic/noncarcinogenic toxicity factors.

The most recently available toxicity factors was used to calculate the nsks/hazards based upon the
following hierarchy of sources for toxicity factors: '

. U.S. EPA Integrated Risk Information System (IRIS);

. Provisional U 8. EPA National Center for Environmental Assessment (NCEA)
Superfund Health Risk Technical Support Center;

. Health Effects Assessment Summary Tables (HHEAST); and

° MDEQ, 2000. Toxicological and Chemical-Physical Data. OP Memo #18,
Attachment B Tables. June 7, 2000,

EPA provided information related to the National Center for Environmental Assessment (NCEA)
provisional toxicity values for TCE. While no modification to the MDEQ Part 201 screening
criteria was conducted to reflect this new information, the toxicity NCEA information for TCE
was applied in estimating risks.
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While many of the COPCs may have oral and inhalation toxicity factors, only the oral toxicity
factors for TCE and VC are discussed in the following sections, as the only pathway carried
forward for quantification of risk is the ingestion of groundwater.

4.1 Noncarcinogens

Chronic oral reference doses (RiD),) are used as the primary criteria for evaluating
noncarcinogenic effects. Oral toxicity values reflect administered-dose values, which represent
concentrations that are protective if that amount is ingested. There are two COPCs carried
forward for hazard quantification associated with ingestion of groundwater that have oral
noncarcinogenic effects: TCE and VC. The associated RfD), s are presented in Table 4.1, Nen-
cancer Toxicity Data - Oral.

4.2  Carcinogens

Carcinogens are chemicals considered to lack a threshold of no adverse effects, implying that any
level of exposure carries some risk. Oral cancer slope factors (SF,) are derived to estimate risks
- resulting from oral exposure (i.e., ingestion). Two of the two COPCs identified, TCE and VC
have oral carcinogenic effects that are evaluated due to ingestion of groundwater. Table 4.2,
Cancer Toxicity Data - Oral, summarizes the carcinogenic information for the COPCs.

4.3 Lead

Published toxicity criteria (e.g., SFs, RfDs) are not available for lead. U.S. EPA recommends that
environmental lead exposures be evaluated using the Integrated Exposure Uptake Biokinetic
Model (IEUBK) (USEPA 2001c) for children, and the Adult Lead Model (ALM) (USEPA 1996)
for industrial exposures to adult receptors. Both of these guidance documents recommend using
the average concentration to evaluate exposure 10 lead. The average lead concentrations in site
soils should be compared to a soil concentration of either 400 mg/kg (residential) or 750 mg/kg
(industrial) at which exposure to lead is expected to result in adverse health effects. MDEQ lists a
draft value of 900 mg/kg lead for direct contact. For estimating risks to site levels of lead, soil
concentrations are compared to the MDEQ draft value of 900 mg/kg for direct contact of soil by
an industrial/commercial I worker.

5.0 RISK CHARACTERIZATION
Risk characterization is the final step in the risk assessment process, where the results of the
exposure and toxicity assessments are integrated into quantitative or qualitative estimates of

potential health risks. Potential noncarcinogenic health effects and carcinogenic health risks are
calculated separately. -
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Potential adverse noncarcinogenic health effects are evaluated using the hazard index (HI). The
first step in calculating the HI is to compare the average daily intake doses for each chemical to
the appropriate RfD. This comparison is expressed as a hazard quotient (HQ), which is calculated
as follows;

intake
HO =
RfD_
where: _
Intake = Amount of COPC at the exchange boundary (mg/kg-day); and
RiD, = Oral reference dose (mg/kg-day).

A HQ of less than one indicates that the predicted exposure to that chemical should not result in
an adverse noncarcinogenic health effect,

To assess the overall potential for noncarcinogenic effects posed by more than exposure route and
more than one chemical, the hazard index (HI) approach has been developed by the U.S. EPA
{1989). This approach assumes that exposure to multiple chemicals could result in an adverse
health effect while acting on the same target organ. The Hl is calculated as follows:

HI =HQ, +HQ, + ... +HQ,

where: -

HQ, = The hazard quotient for the ith chemical summed across all relevant
exposure routes.

HI vatues can be derived based upon similar target organs. However, for initial screening, all
HQs are summed, regardless of target organ. Ifthe HI exceeds a value of 1.0, then target organ-
specific Hls are evaluated.

Cancer risks are estimated by multiplying the average daily intake doses for each chemical by the
oral cancer slope factor as follows:

Risk = Intake x SE,

where:
Intake
SF,

Ii

Amount of COPC at the exchange boundary (ug/kg-day); and
Oral Slope Factor (1/(mg/kg-day)

I

For Michigan, the acceptable cancer risk level is 1,0E-05. Therefore, estimated risks below this
value are assumed to be acceptable, and additional investigation is not warranted.
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5.1 Quanﬁfyiﬂg Hazard Estimates and Risks

5.1.1 Industnal/Commercial Worker

EPCs for Cr VI, fluoranthene and xylens were below the MDEQ Part 201 criteria for inhalation,
dermal contact and ingestion of both surface and subsurface soil.  Excess hazard and risks to
these constituents were not estimated for the industrial/commercial worker.

5.12 Censtruction Worker

EPCs for Cr VI, fluoranthene and xylene were below the MDEQ Part 201 criteria for inhalation,
dermal contact and ingestion of both surface and subsurface soil. Excess hazard and risks to
these constituents were not estimated for the construction worker.

However, noncarcinogenic and carcinogenic risks associated with exposure to ingestion
groundwater were evaluated for the construction worker. Table 5.1, Calculation of Non-cancer
Hazards: Construction Worker, presents the intake rates for both COPCs, associated HQ, and
overall HI. Twoe COPCs were evaluated for groundwater: TCE and VC. Both of these COPCs
had an individual HQ greater than the target HQ of one and the resultant HI was also greater than
the target HI of one. The HQ for TCE was 5.5E+04 and the HQ for VC was 1 ZE+04, for an
overall hazard index of 6 7E+04.

Cancer risks are presented in Table 5.2, Calculation of Cancer Risks: Construction Worker. Both
TCE and VC had associated cancer risks well above the Michigan risk level of 1.0E-05. The
cancer risk for TCE was 9 4E-05 and the risk for VC was 3. 8E-01, for an overall cancer risk to
the construction worker of 3.8E-01.

This hazard and risk is solely based upon ingestion of groundwater by the construction worker,

5.1.3 Trespasser

Under the assumption of site restriction and industrial exposure, EPCs for Cr VI, fluoranthene

and xylene were below the MDEQ Part 201 critenia for inhalation, dermal contact and ingestion of
both surface and subsurface soil. Excess hazard and risks to these constituents were not
estimated for the trespasser {industrial).

For the residential trespasser scenario, in addition to the Cr VI, fluoranthene, and xylene, two
additional COPCs were identified: benzo(a)pyrene and dibenzo(a,b)anthracene. Both of these
COPCs are exhibit carcinogenic toxicity only. Therefore, these two COPCs do not affect the

evaluation of noncarcinogenic hazards discussed above for the industrial scenario. The evaluation

of incidental ingestion and dermal contact with benzo(a)pyrene and dibenzo(a, h)anthracene in

surface soils were calculated in Attachment A of the initial December 2002 risk assessment. As ‘
such, these calculations have not been duplicated in this SRA. Incidental ingestion of
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benzo(apyrene and dibenzo(a h)anthracene resulted i risks of 3.7E-7 and 1.5 E-7, respectively,
for an overall risk of 5 2E-7. For dermal contact, the risks for benzo{a)pyrene and

- dibenzo{a, h)anthracene were 1.6E-7 and 6.8E-8, respectively, for an overall risk of 2.2E-7. The
combined exposure risk for incidental ingestion and dermal contact is 7.4E-7. This risk is below
the MDEQ risk level of 1E-5 and below the U S, EPA risk level of 1E-6. The combined exposure
risk is 7. 4E-7.

5.2 fead

The BPC for site concentrations of lead in surface and subsurface soil were compared to the
MDEQ Part 201 screening value of 900 mg/kg. As the EPC was below the screening value, lead
was not considered a COPC. This applies to the overall site, with the exception of Waste Storage
Area Number 6. ‘

Removal activities were conducted in Waste Storage Area Number 6, however, levels of lead in
both surface and subsurface soil exceed the MDEQ Part 201 screening value of 900 mg/kg. The
exclusion of these samples from the rest of the site was done in order to avoid a high bias of lead
. concentrations across the site.

The analytical data for lead for Waste Storage Area Number 6 are summarized in Tables 2. 1b and
2.1d. For soil 0-2 feet below ground surface (bgs), the range of lead is 4.8 mg/kg to 56,000
mg/kg. Subsurface soil 2-3 feet bgs had a detect of 1,000 mg/kg and soil 3-4 feet had a detect of
1,200 mg/kg.

Additional analysis of the lead concentrations is not warranted at this time, as the soil in this area
has lead concentrations that greatly exceed the MDEQ Part 201 lead criterion. The soil
associated with Waste Storage Area Number 6 should be treated as a hot spot, and due to the
high levels of lead in both surface and subsurface soil, it appears that additional characterization of
these soil to fully identify the extent of contamination is warranted. In addition, additional
remediation will be required to meet the MDEQ Part 201 lead criterion for industnal levels. Until
remediation has been complete, restrictions should be placed in this area limiting access and health
and safety measures should be employed to protect workers in the area.

6.0 THCERTAINTIES
6.1 Data Evaluation and Selection of Contaminants of Potential Concern

The selection of site-related COPCs was based on the results of the sampling and analytical
program established at the site. Although problems with the data or sample collection procedures
were not identified in available information, factors such as appropriate sample locations,
adequate sample quantities, laboratory analyses and data validation can contribute to uncertainty
with regard to data, and may contribute to an under- or overestimation of risk and hazard.

Where at least three detects for a chemical were reported, the 95% UCL was calculated for use as
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the EPC. MNon-detect data were included in the determination of the 95% UCL by substituting a
proxy value equal to the MDL. This assumption is conservative, as actual values may be equal or
nearly equal to zero or may have been just below the MDL. This use of the MDL for non-detects
provides conservative estimate of the 95% UCL, In addition, determination of the 95% UCL was
conducted using the Chebyshev Inequality method. While the Chebyshev Inequality method does
not rely on distributional assumptions, the methoed does assume that the parametric standard
deviation of the underlying distribution is known, and using an estimate of the standard deviation
can result in an underestimation of the UCL for small sample size (USEPA 2002). Therefore,
there is some uncertainty that the 95% UCLs as calculated and applied in the SRA could be
underestimated.

The EPC for xylene in surface soil was based on two detections out of sixteen samples, therefore
the maximum detected concentration was applied as the EPC. The EPC (710 mg/kg) was slightly
above the MDEQ Part 201 screening criterion of 700 mg/kg, rendering xylene a COPC. Thisisa
conservative approach and may have resulied in an overestimation of xylene concentrations in
s0il, as the true site concentration of xylene 1s most likely between the average concentration and
the maximum.

‘Table 2.2d provides a summary of groundwater data from “Interoffice Communication of Split
Sample Results, from Clay Spencer to Monitoring File Data, MDEQ Environmental Laboratory,
September 17, 1998”. Some of the data for Cr VI were reported as having a MDL of 50 ug/L.
This MDL was considerably higher, about 10-times ligher, than other MDLs for other data sets.
In determining the 95% UCL for Cr VI for groundwater, non-detects were incorporated using a
proxy value equal to the MDL. Applying the MDL of 50 ug/L resulted in a 95% UCL greater
than the maximum detected concentration. Therefore, the maximum detected concentration for
Cr V1 for groundwater was applied. This may have resulted in an overestimation of the actual Cr
VI concentrations in groundwater.

6.2  Exposure Assessment

Several areas of uncertainty should be considered with regard to the exposure assessment.
Exposure parameters for the trespasser receptors were based on professional judgement, relying
on guidance whenever possible. However, assumptions made about trespassing activity may
overestimate or underestimate actual activity patterns.

The lack of data for certain media also affects the exposure assessment. Data are not available
which measure the potential presence and concentration of constituents in surface water or
sediment. It is assumed that recreational receptors may use Bean Creek for fishing and/or
wading, and may be exposed to COPCs in the surface water and sediment of Bean Creek. A
recent study conducted by Dragun Corporation indicates that groundwater that originates beneath
the HST site discharges into Bean Creek. Since COPCs have been detected in groundwater, it is
reasonable to assume that these COPCs may be present at some concentration in Bean Creek. In
addition, historical investigation reports written by MDEQ personnel note that surface runoff of
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chemicals into Bean Creek was observed, oniginating from areas of concern on HST property.
Due to the lack of surface water and sediment data, a quantitative analysis of exposure to COPCs
in these media was not possible.

Per MDEQ requirements, all data for total chromium was evaluated as Cr VI As some speciation
between Cr LI and Cr VI will ocour, assuming all chromium data as Cr VI more hkely resulted in
an overestimation of risks to Cr VL

Maximum detected concentrations were used as EPC where analytical results reported two or
fewer detects. Since it is unlikely that receptors will consistently be exposed to the maximum
detected concentrations of COPCs, use of these values as EPC is likely to overestimate actual
exposure of all receptors to COPCs. For example, xylenes were detected twice in soil, with a
maximum concentration of 710 ug/kg. This concentration was slightly above the MDEQ
screening criterion of 700 ug/kg. The realistic risk wouid most likely fall between the mean
concentration and the maximum concentration.

The trespasser was originally evaluated using COPCs identified using the MDEQ Part 201 criteria
. for the industrial/commercial worker II scenario. However, it is typically more appropriate to use
residential screening critenia for this receptor. Therefore, risks and hazards using COPCs
identified using both criteria were evaluated. If perimeter restrictions are in-place and 100%
enforceable, then the trespasser scenario does not require evaluation. However, as few facilities
can enforce a 100% restriction of site access, for conservatism, the trespasser was evaluated.

Only exposure to human receptors were evaluated. The assessment does not address any
ecological receptors. Additional data would be required to conduct a Tier 1 screening level
ecological assessment. Additional data would include: identification of potential receptors,
surface water data for Bean Creek and sediment data for Bean Creek.

6.3  Toxicity Assessment

Uncertainties associated with toxicity stem from the integration of the probability of adverse
effects in a human population that is highly variable with respect to genetic, age, activity, and
lifestyle.

Provisional toxicity values for TCE (INCEA 2001) were applied in estimating hazards and risks.
EPA has not formally published these new toxicity factors in either IRIS or the Federal Register.
However, the use of these values represents best available science. While it is anticipated that the
TCE toxicity factors will be accepted, there is some uncertainty with their until such time.
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6.4  Uncertainty Associated with Risk Characterization

The lesser of the 95% UCL and the maximum detected concentration chemicals were compared
to MDEQ Part 201 Screening Criteria for the Industrial/Commercial Worker II. Chemicals were
initially screened against the most conservative screening criteria for soil or groundwater, and if
the EPC exceeded any of the screening criteria, that chemical was considered to be a contaminant
of potential concern (COPC). During the exposure assessment, EPCS for COPCs were compared
to pathway-specific Part 201 Screening Criteria to determine whether the potential effects of a
COPC should be quantitativeiy evaluated for a potential exposure pathway.

The use of the MDEQ Part 201 Screening Criteria relies on a compartmentalized assessment
approach which allows for the identification of COPCs based on comparison to individual
pathway-specific levels (for example, a single residential scil criterion based on dermal contact).
The overall risks subsequently estimated using the MDEQ criteria consider only those pathways
initially identified as posing potentially significant risk. In contrast, typical U.S. EPA screening
criteria are based on a spectrum of exposure pathways. For example, screening criteria for
residential soils is refiective of soil ingestion, dermal contact, and inhalation of airborne

. particulates/volatiles. In addition, once COPCs are selected using U.8. EPA screening criteria,
the risks subsequently estimated following U.S. EPA’s combined cumulative approach consider
all complete exposure pathways. In spite of this fundamental difference, it is likely that those
contaminants which contribute most significantly to the overall estimates of risk and hazard (risk
drivers) in the risk assessment itself have been identified as site COPCs using the MDEQ Part 201
Screening Criteria approach.

7.0 SUMMARY AND CONCLUSIONS

Site EPCS were compared to the MDEQ Part 201 screening criteria for the industrial/commercial
worker II. Chemicals with EPCS greater than their associated screening criterion were selected
as COPCs and evaluated further. Three COPCs were identified for industrial surface soil: Cr VI
fluoranthene, and xylene. One chemical was selected as a COPC for subsurface soil: Cr VI, and
two COPCs were identified for groundwater: TCE and VC. For the trespasser residential
scenario, five surface soil COPCs were identified: Cr VI, fluoranthene, xylene, benzo(a)pyrene,
and dibenzo(a, h)anthracene.

Comparison of COPC EPCs to the derma!l contact/direct ingestion and inhlation MDEQ screening
criteria for soil indicated that all EPCs were within acceptable limits and additional analysis was
not warranted. Thus, quantitative exposure assessments were not performed for the
industrial/commercial worker, construction worker and trespasser (industrial). The construction
worker was evaluated for incidental ingestion of groundwater.
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Estimates of intake developed during the exposure assessment were modified with associated
toxicity criteria to obtain estimates of hazard. Both of the COPCs had associated
noncarninorgenic and cancer risk toxicity data for ingestion. Estimates of noncarcinogenic hazard
greatly exceeded the target hazard index of one, and cancer risk greatly exceeded the 1 0E-05 risk
level for both TCE and VC in groundwater.

As previously noted, soil associated with Waste Storage Area Number 6 was identified as a hot
spot and therefore addressed separately from the other site soil. Both surface and subsurface soil
at this area exhibit lead concentrations in excess of both the MDEQ draft screening criterion of
900 mg/kg for the industrial/commercial worker II . It is recommended that additional
characterization of soil at Waste Storage Area Number 6 be conducted to delineate to full nature
and extent of lead contamination in soil. It is anticipated that additional remediation may be
warranted.

Limited data were available for soil outside of the site and no data were available for surface
water and sediments of Bean Creek. This is a data gap and additional characterization is
warranted. It is suggested that sediments and surface water samples be collected and the

. evaluation of a child and adult recreationist who could potentially contact these media be
evaluated. Additionally, data on sediments and surface water for Bean Creek, information on
potential ecological receptors in the vicinity of the site, and the potential for the site to serve as
ecological habitat is necessary to evaluate the potential for ecological impacts at the Henkel site.

Groundwater was eliminated from direct evaluation as restrictions are in place to prevent the use
of groundwater. However, groundwater exists at shallow levels, 10 to 25 feet below ground
surface. As such, it is plausible that future construction activities could result in a construction
worker being exposed to this shallow groundwater. While use of groundwater fro drinking water
purposes was not evaluated, accidental ingestion of groundwater by a construction worker was
evaluated. Based upon this analysis, as well the groundwater data, groundwater has been shown
to be impacted by site activities above acceptable health levels. In addition to deed restrictions
regarding use of groundwater for drinking water and other industrial use, it is recommended that
restrictions are placed limited subsurface work that could reach the shaliow groundwater.

Based upon the results of the initial December 2002 risk assessment and this SRA, it appears that
additional characterization of the site is necessary to fully evaluate potential risks. No data is
available to evaluate the sediments and surface water of Bean Creck. Studies indicate that
groundwater recharges 100% into Bean Creek and groundwater data indicate that there is
contamination due to site activities. While mixing of groundwater and surface water will occur,
there 15 a potential for site contamination in the sediments and surface water of Bean Creek. In
addition, while under current conditions the site indicates that there is no surface runoff from the
site into Bean Creek, this does not establish that no surface run off has ever occurred. The nature
and extent of sediment and surface water contamination must be delineated. This should also
include establishing background concentrations for both sediments and surface water. In addition,
additional characterization of soil just outside the site fence line is necessary to determine if

22




surface runoff has occurred over time and to what extent site contamination may have migrated
off-site.

For purposes of providing risk management, the following presents a summary of the above
discussed conclusions:

. Waste Storage Area 6 has lead contamination that greatly exceeds that MDEQ Part 201
industrial I draft screening criterion. Additional characternization of the area is needed.
Remediation will be required,

. There is groundwater contamination. While deed restrictions limit the use of
groundwater, additional restrictions must be in place to limit construction activities to
prevent any accidental ingestion of groundwater by a construction worker. This also
relates to any utility worker requiring subsurface access;

° No data is available concerning potential contamination of sediments and surface water in
Bean Creek. Characterization of these media is required to complete the evaluation of
risk. As the groundwater will mix with surface water, consideration will need to be given
for mixing;

s Background soil data 1s limited and not useful. As such, all contamination 1s assumed to
be due to site activities;

s No background groundwater data is available and limited data on hydrology and
hydrogeology of the site is available. Additional characterization hydrologic and
hydrogeologic data must be provided;

° The comparison to MDEQ Part 201 screening criteria does not account for cumulative
effects across exposure pathways for each receptor. Additional evaluation of overall or
cumulative hazards and risks may be warranted;

. There does not appear to be data across the entire Henkel site. For example, only select
data associated with former hazardous waste Areas 1 through 7. The reports available do
not discuss cther activities at the site and whether there is potential for contamination
cutside of these limited areas; and

° Ecological risks have not been evaluated. It is anticipated that exposure t0 contaminants
in sediments and surface water of Bean Creek will drive ecological risks.
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TABLES




TABLE Z.1a

SEFTEMBER 17 AND 1B, 2002
HENKEL SURFACE TECHROLOGIES

Pammmzter CAS# Uriits HA-1 HA-2 HA-3 Hid HA-S HAS HAT HA-B HA-Q HA-10 HA-11 HA-12 HA-13 HA-14 HA-1S HA-16 Rén. Ostecl  Max, Detect
1,11 2 Tetrechionceihans 530205  mghg <01 <0.1 <0.1 <01 <1 <0.1 0.1 <04 <01 <61 <01 <01 <01 <01 <0.1 <01 0 ]
4,13 Tachiorosthee 71556 mgha <0.05 <0.05 <0.05 <005 <005 <0.05 <005 <003 D05 <0.05 <0.05 005 <0.05 <0.05 <005 <005 o
1,1.2 2-Terachioroethane 79-34-5 kg <01 <01 0,1 0.1 <01 0.1 1 0.1 <01 <01 0.1 <04 <. <01 <0.1 4.1 ] 0
1.1.2-Trchioroethane 79005 kg .05 <0.05 <) 05 <005 <0.05 <0.03 <05 <005 <1105 <0.03 <0.05 005 <0.05 <0.05 <0.05 <0.05 o 0
1.1-Dichioroethane F5-34-3 mghg <0.05 <0.05 <005 <1.05 <005 <005 <0035 00s .05 <0.05 <0.05 <005 <0.03 <0.08 <0.05 <005 3 0
1,1-Dichiorosthzne 75-354 mgkg <005 <0.05 <005 <005 <0.05 <0.05 <005 <005 <05 <005 <0.05 <).05 <0.05 <0.05 40.05 <0.05 o o
1/i-Dichiaropropeng 563586 mghg <0.05 <005 <0.05 <0.05 .05 <005 <005 <105 .05 <005 <0.05 <0.05 .03 <0.03 <0.05 <0.05 o 0
1,23 Trichlorobenzens 81616 mgrkg <025 <0.25 <0.25 .95 035 <0.25 <025 045 <025 <6.25 <025 <025 <023 «0.25 <0.25 <0.25 0 0
1.23-Tachloropropane 95-184 mighg <0.1 <01 <0.1 <01 .1 <01 <01 0.1 0.1 <0.1 <04 <01 <01 0.1 <0.1 0.1 0 o
1,2 4 Trchiorobenzene 1208241 mgfkg <025 <0.25 <025 <25 <025 <075 <0.25 €35 .25 <025 <0.25 <025 <125 <0.25 <025 .25 a 1]
1.24-Trimethwibenzene 95-63-6 mAg .1 <0.1 <01 0.1 <01 <61 <01 <41 0.1 <01 <01 <1 .9 .1 0.1 <04 G 8.1
1,2-Ditrema- 3-chleropropans 95-12-8 mglkg .25 «0.25 <0.25 <0.25 <025 0,25 <(.25 0.25 <025 «0.25 <0.25 <0.25 025 <028 <0.23 <025 o a
1,2-Dichlorobenzeny 95-50.1 mghg < <0.9 <0.% <01 <01 <6.1 <01 @i <0.1 <01 <01 <01 0.1 <01 <04 0.1 o 1]
1.2-Dichiorootane H7-06.2 iy <@0.05 <0.05 <0.05 <005 .05 <0.05 <0.05 105 005 <0.05 <005 <005 <0.05 <0.05 <0.05 <0.05 ] [\
.2-Dichioropropane 78875 mglkg 0.5 <0.05 <065 «0.05 <0.05 <0.05 Q.05 <0.05 <05 <0.05 «.05 <005 <0.08 <0.05 <005 <005 ¢ Q
13.5-Timethyibanzene 108-67-8 makg <0.1 <0.1 0.1 i <. <0.1 <01 <04 <0,1 0.1 201 0,1 0.1 <04 <. <04 b} 0
.3 Dichlorobenzens 54-17.31 mgfg <0.1 <0.1 <01 <61 0.4 <01 <0.1 0.1 0.4 <0t <01 <01 01 <01 <04 <01 0 o
1.3-Dichloropropane 142289 mglkg <005 <0.05 <0.05 .05 .05 <0.05 «0.05 <005 <005 =0.05 <0.03 Q.05 <005 <005 <0.05 <0.05 o 0
1,4 Dichlorobanzene 106457 mgikg <81 <01 0.1 <1 <1 <1 <01 <04 01 <01 <1 01 <01 <61 <0.1 <1 ] ¢
2,2-Dicklerapropans 59420-T  myhg <0.05 <0.05 <0.05 <045 «0.05 <0.05 <005 <0.05 <005 <0.05 <805 <0.05 <005 <0.05 <0.05 <005 o i
2-Chioratoluens 95-49-8 my/kg <0.05 <0.05 <0.05 <€0.05 <0.05 <0.05 <005 <0.05 AN.05 <0.05 <0.05 <005 <0.05 <0.05 <0.05 <005 0 [/
4-Chiarotoluens 95-49.8 mghg <0.05 <0.05 «0.05 <0.05 0,05 <005 =0.05 <005 <0.05 <0.05 <0.05 .05 0,65 <B.03 <0.05 <905 4 a
Acenaphthens 83-12.9 makg <0.33 <0.33 =033 <033 <0.33 <033 <033 <033 <033 0.45 0.3 0,33 <0.33 0,33 0.3 <033 0.45 0.45
Acsnphthylene 208-96- migikg <0.33 <0.33 <0.33 .33 <033 <033 <033 <033 0,33 0,57 <033 <033 «0.33 033 <0.33 (.33 .57 0.57
Anthacense : 120-i27  mohg .33 <0.33 <0.33 <033 <033 <0.33 <033 <033 <0.33 2 .33 <0.33 <0.33 <0.33 .33 <0.33 2 2
Berzers 71432 mghg <0.05 <0.05 <0.05 <005 <0.05 <005 <0.05 <0.05 <405 <6.05 <005 <005 .05 <0.05 «0.05 <005 0 0
Berzo{alantiracens 56-55.3 Mgzl 035 <0.33 «0.33 0.77 <0.33 <0.33 <0.33 «0.33 0.48 83 a8 0.3 =033 <0.33 <033 <0.33 035 638
Berzalglpyrena 50-32.8 ] <0.33 <0.33 <033 GR7 <0.33 <0.33 <033 <0.33 8.67 5.1 a.85 <033 <033 <033 033 .33 067 8.1
Benzoftfucranthene 205932 mghg 042 <0.33 <033 04 .33 072 <0.33 <0.32 4.2 9.6 6.54 .33 <0.33 048 0.3 <0.33 0.42 28
Benzo(g hijperyiene 191-24-2 mghg 0.3 <0.33 <033 <0.33 <6.33 =0.33 <0.33 <033 <033 073 «0.33 <0.33 <0.33 <0.33 <0.33 <0.33 073 0.73
Benzo(klusranthene 20708-9  mgig D.36 <0.39 <0.33 L 0.3 0.5% <033 <0.33 .05 0.4 2.08 .33 <033 <0.43 033 0.5 0.05 1.2
Bromobenzene 108-85-1 mgkg <0.1 <01 <01 <04 <0.1 0.1 <01 <01 <t <0.1 <0.4 <01 <01 <01 <0.1 @i 2 0
Srompchizromathane 74975 mghm 0.1 0.1 <04 <1 E Xl <01 0.1 <01 <0.1 <05 <61 0.1 <4 <0.1 <014 <01 ] 0
Bomodichicromelhang 75-274 mohg <0.1 <0.1 <0.1 <04 0.1 <01 <01 <01 0.1 <0.1 <01 0.1 <01 <0.1 <04 0.1 0 il
Bromeform 75-25-2 moikg <0.1 <01 <01 <01 <0.1 ' <f1 <04 <01 .4 0.1 0.9 0.1 <.t <01 <0.1 g [ 1]
Bromomethane TH830  mghy <0.25 <0.25 <025 <0.25 <0.25, <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <025 <0.25 <026 <0.25 <025 0 0
Caron tetrachionde 56-23-5 rgfkg <005 <0.05 <B.05 <005 <0.05 <0.05 <005 <0.05 <105 <0.05 0,05 <05 <0.05 <005 <005 Q05 8 o
Chlorobenzene 108907  mghm <0.05 <0.05 <0.05 0.05 <0.05 <005 <0.05 0,05 0.05 <0.05 =0.05 <0.05 <005 <005 <0.05 <0.05 0 El
Chloroetene 7500-3 mghy <025 <0.25 <0.25 «0.25 <0.25 <0.25 <025 <025 <0.25 <0.25 <025 <025 €025 <0.24 <035 <0.25 i o
Chigrofrm 67-66-3 mghy <0.05 <005 <0.05 .05 A0.05 <0.05 <0.05 QU5 «0.05 <0.05 <005 <005 <005 <205 <005 <005 ¢ a




TABLE 2.18

SEPTEMEER 47 AND 18, 2002
HENKEL SURFACE TECHROLGGIES

Pasmetar CAS# Units HA-1 HAR HAS HA HA-S HAS HAT HA-8 HA-9 HA.10 HA1 HA42 HA-13 HAA4 HA15 HA-16 Min, Detect  Max. Dolact
Chioramathiane 74-87-3 mgAg 0.25 <0.25 <0.25 <0.25 .25 (.25 .25 <025 <025 «0.25 <025 <025 <0.25 <0.25 <025 .25 0 ¢
Chrosium (W) 18546299  mghg 0.237 <0.219 <0.217 <0.227 <0214 <0230 148 0,21 <0228 <0.223 Al 174 <o 43 <0.223 <021 145 48
Chromium {total) 18540299  mphkg 56.5 294 52 20 7.6 a2 L7 129 345 R X I6.5 02 1.7 m 8.5 58 52 231
Chiysene 218019 mgikg 0.44 <033 <0.33 0.59 <0.33 0.4 .33 <0.33 0.54 49 £.55 <033 <0.33 <0.33 <0.33 <D.33 0.4 4.9
Cla-1,2-Dichiomethene 156502 mohg <005 <0.05 <0.05 <0.05 0,05 <0:.05 <005 <005 <0.05 <0.05 <008 <005 0,05 <0.05 <0.05 .05 d 0
Cis-1 3-Dichlorpropens: 542756 mpig <005 <0.05 <005 <005 <0.05 <0.05 <605 <0.05 .05 <05 <008 <005 D05 <005 <0.03 <208 o 0
Copper 740508 mphg 6.4 22 ] 548 33 308 143 84 2532 24,9 124 74 186 4. 334 53 5.3 308
Uiherzofa hlaniiwacens 54733 mafg <0.33 <0.33 <033 <033 033 <0.33 <0.33 <033 «0.33 2.5 <033 <0.33 <033 033 0,33 <0.23 45 25
Dibramochioromethane 124-48-1 mghg 0.1 <04 0.1 ST <0.1 <01 «p.1 0.1 <0.1 <01 <0.1 <04 0 <01 <01 0.1 0 o
Dibomomethans 74853 mgrkg «0.25 <0.25 <n26 <0.25 <0.25 <0.25 <0.25 <036 <025 <0.25 <025 <025 <0.25 <0.25 <0.25 <0.25 o o
Dichieradifiuoromethane 75718 mgig E <04 <01 <01 <01 <01 <04 <1 <.1 <01 01 <0.1 <01 <09 <0.1 0.1 a 8
Ethyibenzere 100414 mghg .05 <0.05 <0.05 «0.05 <1.05 <0.05 <0.05 <0.05 0.5 <{),05 <005 <005 <005 <0,05 <0.05 <005 4 o
Ethylene dibromids 106944 gl <125 <028 <025 025 - <0.25 <0.25 <0.23 035 D25 <6.25 <0.23 <025 .23 <035 <0325 <025 o [
Fluorarhene 2WE440 mg/kg 1.2 0.3 <0.33 2.5 0.4 1.2 .33 <033 1.2 7 1.2 <033 <0.33 0.34 038 D33 0.34 1w
Flugrenz 95-137 Mg 0.3 <0.33 <0.33 <0.33 <033 «0.33 <033 <0.33 <0.33 1.2 <033 <0.33 <033 <033 <0.33 <0.33 12 12
Hexachiorotatadiene 57683 mghg .25 <025 <0.25 <0.25 <0.25 «0.25 <0125 <025 <0.25 <«0.25 <025 <025 .25 <0.25 <0.25 <025 o 8
indeno(1.2.3c.dpyrens 193326 mghy 0.3 <0.33 <0.33 <033 <033 <033 «0.33 «0.33 <033 z 033 <0.33 <0.33 <0.33 <0.33 <0.33 2
tsopropytoerzens 08.82-8 rogikg 0.2 «0.25 «0.25 <6.25 0.25 <0.25 <0.25 <025 <025 «0.25 <0.25 <025 025 <0.25 <035 <0.25 i o
Lead I mghy 840 25.7 <25 97.4 28.7 92.8 107 26, 483 183 535 324 125 245 345 <25 0¥ 640
M-andior paylene 1330207 mpig .1 <01 «0,1 4 0.52 <01 <01 <01 <01 K] <[ <01 «6.1 <01 <01 <01 252 052
Methylena chieride 75092 gy .25 <0.25 <0.25 0,29 <0.25 <0.25 <0.25 025 Q45 <0.25 <0.25 <925 <0.25 <026 <025 <0.25 0 o
M-Butylbenzons 104516  mghg <0.05 <0.05 <0.05 <005 <005 <0.05 <0.05 Q05 05 <0.05 <0.05 005 .05 <0.05 <005 <0.05 o o
N-Propytbenzens 103-65-1 mefg 0.1 <0.05 <04 1 .4 <0.1 0.1 <1 .1 <0.1 <04 0.4 <0.1 " <0 <04 <0 0 g
Naphihelens 91-20-3 makg .33 «0.33 <0.25 0325 0.3 <033 <025 0.2 945 <033 <0.33 035 @025 <0.33 <0.33 <0.33 o 0
O-Hylene 1330207  mgAg <0.05 <0.05 <0.05 <605 .99 <0.05 <0.05 <005 <005 <1.05 <0.05 &.057 .45 <0.05 <0.05 <0.05 0057 a.19
PCE Arodor 1016 1336368  mghg <0.33 <0.33 <0.33 <033 <,33 <033 <033 33 0.3 <0.33 <0.33 <033 0,33 <0.33 <0.33 <033 8 0
FCB Aroclor 1221 1338363 mohg 0.3 <0.33 <0.33 <033 <03 <0.33 <033 033 .33 «0.33 <0.33 <0.33 .3 <033 <0,33 053 o 4
PCB Aracior 1232 1336383 mgho <33 <4.33 <0.33 0.3 0.33 <0.33 <433 <033 033 <0.33 0.33 <033 €033 <0.33 <033 043 a 1
PCB Amclor 1242 133-63-63  mohkg 0.3 <0.33 <0.33 <0.33 «0.33 <033 <0.33 043 0.3 <0.33 <033 <033 0.3 <0.33 <033 <033 ] 0
PCB Arocior 1248 133-63-63  mghg <033 «0.33 <033 <0.33 <0.33 <.33 <033 <033 <033 <0.33 <0.33 033 .33 <033 <0.33 33 0 o
PCB Arocior 1254 133-63-63  myka <0.33 <033 <0.33 <2.33 <3.33 <0.33 <033 «0.33 <0.33 <0.33 <0.33 <0.33 033 <0.33 <033 <033 0 o
PCH Aracior 1260 133-63-63  mphn <6.33 <0.33 <0.33 <0.33 <0.33 <033 <0.33 <0.33 <0.33 «0.33 <0.33 <0.33 <0.33 <0.33 <033 D33 8 0
P-sopropyhioluene 99-67-6B mgikg <0.05 <0.05 <0.05 <005 «0.05 <0.05 <085 <0.05 <0.05 <0.05 <0.05 <0.03 <0.05 <0.05 <0.05 <0.05 0 ¢
Phenanilrene 8518 mgfa 0.52 (.33 =<0.33 15 <).33 0.55 <(0.33 =033 0,34 BT 0.35 =0.33 <0.33 .33 .33 =033 0.34 6.7
Pyrene 129000  moky 0.68 <0.33 «0.33 i3 0.3 054 <033 <0.33 08 EE 1.2 033 <0.33 <0.33 034 0.2 0.3 15
Sec-Butyibenzens 135598 mpig <0.05 <0.05 <0.05 <0.05 .05 <005 <008 005 Q05 <0.05 <0.05 <005 - <0.05 <0.08 <0.0§ <005 0 ¢
Styrene 100425  mghg <005 <0.0§ <0.06 <0.05 <005 <0.65 <005 <0.05 <0.05 <0.05 <0.05 <085 «@3.05 <0.05 <0.05 005 ] 9
TenButyltenzens 98056 mphg <0.05 <0.0§ <0.05 <0.05 <0.05 <0.05 <0.05 ] <0.05 0,05 <005 .05 <0.08 <0.05 <0.05 - <005 0 ¢
Tetrechioroathans 127-184  mghg <0.05 <0.05 <0.05 <0.05 «0.85 <0.05 <065 <0905 .05 <005 <0.05 005 0.05 <0.05 <0.06 <005 il a
Tduene 108883  mpkg 0.1 <01 <0.1 <01 0.1 <0.9 <0.1 0.1 <04 <0.1 <01 <0 <0.1 0.9 <01 <04 0 0




TABLE 292

SEPTEMDER 17 ANT 1, 2002
HENKEL SURFACE TECHNOLOGIES

Parameter CAS# Units HA-1 HA-2 HA-3 HA4 HA-5 HAG HA-T HA-8 HA-9
Trans-1,2-Dichiorcelhene 156-60-5 mgkg <0.05 <005 <005 <6.05 =0.05 <0.05 <0.05 <0.0% <0.05
Trang-1,3-Dickoropropena 54-27-56 mghkg <005 <0.05 <0.05 <005 <0.05 <005 <G08 <0.05 «1.05
Trichioroethene 79016 gy <005 <0.05 <005 <005 <1.05 <005 <0.03 <005 <0105
Trichlomfuormeathers 75-69-4 mpkp <0.1 =01 <01 <01 0.1 <01 =01 0.1 <0.1

Viny chiorcg 75014 mgihg <0.1 <01 <01 <01 0.1 <4 <01 0.1 <0.1

Yyjenss 133-0207 mgig <0.15 «0.15 <015 <0.t5 0,79 <0.15 <015 <045 <015
Zing T44-06-66 mgfkg 630 342 235 TEZ 355 703 44 122 328

Metes:

Sourcs; Siaary Report: Sofl end Groundwater Sampling, Henkel Surface Technologies Faciity, Dragun Gorporation, Octaber 2002 end Centra! Regiona Leborstory {CRL) Form 1 Data shests

HA-10
<0.05
<0.05
<0.05
<01
=0.1
<115
558

HA-11
<005
<005
<0.05
=01
<0.1
<015
504

HA12
<0.05
<{).05
153
=01
<0.%
@.057
2584

HA-13
=0.05
<005
<0.05
0.1
.1
.18
Lk

HA-14
<0.05
<0.05
<0.05
<1
<01
<D.i6
1878

HA-15
<0.05
<0.03
(.05
<04
<01
<015
378

Ha-18
<005
<G08
<005
<01
0.1
<0.15
348

Rin. Detect
[
o
[N
0
0
0.057
23.8

A, Deteet
o
1]
0.1
[
o
G.71
258




TABLE 2.1b
ANALYTICAL DATA SUMMARY FOR VERFICIATION SOIL SAMPLES: LEAD
) WASTE STORAGE AREA NUMBER &

HEMKEL SURFACE TECHNOLOGIES

Depth (ft bgs} Vi V-2 V-3 Ved V5 V8 V7 V-8 V. V-ig V=11 V12 V-3
0-1 NIA NiA NIA NA A NIA MN/A /A 46 140 1108 680 2108
1.2 N/A NIA /A MIA NIA NA NiA MN/A 33 58 47 270 550
23 a8 12 3.8 45 2.8 5.8 4.3 2.2 2.3 3 35 42 21
34 5.2 52 4.4 34 23 4.7 NIA A A 32 3.3 38 62
4-5 23 38 5.3 a4 NIA 48 1.8 14 2.4 42 28 33 450
54 1.8 34 38 1.7 RIGN A 13 3.4 ] 4.5 21 2.4 BIA
8-7 18 2 2.8 2.8 13 7.2 16 1.8 45 2 28 1.7 (LS
7-8 N/A N/A 2.2 N/A 33 24 NiA NFA N/& N/A A A N

Depth (ft bgs) V14 vaAS v-16 V17 V-i8 V-9 y-20 v-21 V22 v-23 Y24 V25 V28
0-i 1868 410 428 56000 560 {a) 1008 1308 (b} 330 828 N NA 440 150
1-2 4600 N/A MNA NFA NIA /A A NIA N& NI NIA BIA MIA
23 1100 N/A A A MiA (VS /A N/A& NIA NIA 2.5 (d) N/& NFA
34 1209 NIA NIA NiA NA NA N/A NI NIA 34 {c) N/A & IN#A
4.5 (V7Y N/& NA /A NIA NIA NiA NtA NFA NFA NFA NIA NA
58 NIA MNA MA NiA NIA NIA A NIA MN/A A A N/A A
6.7 N/A NIA NI N/A NiA /A NA NIA NIA NIA NIA /A A
78 N/ N/A NiA NiA NA Nt N/A M/A NfA WA A NA NIA

MNotes:

Sarples V-1 through V=13 represent pre-excavation sampies; samples V-14 thorugh V.26 ara represetnative of post-excavation concertraions. Only samples V-14 through V-26 were included for risk assessment purposaes.
All concentrafions in units of mg/Kg

MDL for all samples: 1 mg/Kg

Souree for data: Limbted Soil Removal Report Henkel Surface Technologies Facility, Morenici, Michigan, Dragun Corporation, February 14, 2000
a -sample collected at 3 feet bgs

b - samiple coliected at 2.5 feet bgs

¢ - sample collected at 3 feet bgs

d « sample collected al 2 feet bgs




TARLE 2.1c
1997 ANALYTICAL DATA SUMBMARY FOR INORGANIC COMNSTITUENTS DETECTED iN SOCIL BORINGS
HEHNKFL SURFACE TECHNOLOGIES

Parameter CAS# MIDL Units 284 586 5B-8 SB-18 SB-21
Hexavalent Chromium 18540-29-9 0.z mg/kg MNiA N/A, 14 NIA, 3
Lead 7439-92-1 1 mg/kg &0 34 NIA 71 46
Pararmeter CAS# MDL Units 5B-23 SB-24 5B-25 5B-26 5B-30
Hexavalent Chromium 18540-29-9 0.2 - mglkg 34D 110 380 N/A N/A
Lead 7439-92-1 1 mg/kg 2400 1000 500 560 22
MNotes:

MiA: Not analyzed
Diepth of all samples, -2 feet except $B4, 0-1.5 feet




TABLE 2.1d
AMALYTICAL DATA SUMMARY FOR SOIL. BORINGS: LEAD
WASTE STORAGE AREA NUMBER 6
HENKEL SURFACE TECHNCLOGIES

Depth (ftbgs) SB-24(1994) SB-24 (1998) SB-25 (1994) SB-25(1988) SB-26(1904) SB-26(1998) SB-27 (1994) SB-28 (1994)
0-2 NIA NIA 130 500 6.2 560 4.8 £.3
2 270 1900 N/A NIA NIA N/A N/A MiA

MNotes:

All concenfrations in units of mg/kg

DL net repotted in source repost

Source for data: Limited Soil Removal Report Henkel Surface Techinologies Facility, Morenci, Michigan, Dragun Carporation, February 14, 2000

Soit borings from 1994 and 1988,



TABLE 240 .
1954 ANALYTIGAL DATA SUMBIARY FOR ORGANIC CONSTIFUENTS DETECTED i SOIL BORNGS
HENHEL SURFACE TECHHOLOGIES

Parameter CAS®  DaeSsmpled  SB-1(02N) SE-I{Z47) SB-2{0Zh) SB2(24R)  SBE(AM)  SBI(4M  SB4(0-2M) SBA24R)  SBS(O2N  SAB{(e%) SBS(EN  SBEE4N 887 {02 Min. Detocted  Max. Datected
Chibroathara 76003 Apil-4 il <10 < <16 <10 <i0 <io <10 <10 <40 «if <10 <10 [\ 0
1.3-Dichloroathana 75343 April-04 <10 <10 <10 <10 <{0 <40 <10 <10 <10 <10 <iQ <10 {0 o a
$.1-Dichlcrosthene 75364 April-B4 <10 {0 =10 <10 <10 «10 {0 <10 <10 <10 <{0 =10 <10 o . o
Trans- 2-Dichlorosthane  156-60-5 Apri-g4 <16 <40 <10 <10 <12 <t <i6 <10 <10 <t <10 <10 <10 [}

Melhylans chlorida 75092 April-o4 84 a7 <10 28 4 & <10 38 40 8 <40 <10 e 28 20
1.1, 1-Trichlornathane 71566 April-pd <{0 <10 <A <t <iD <1 <1t <4 <15 <i0 <0 <10 <10 [ 3
Trichloroethans 75-01-5 Aprit94 <10 <10 =10 <10 <10 <10 <10 <10 <10 <10 <10 <10 =i0 a ]
Vinyl :hloride 75-014 Aptl-84 <ie <1 <10 <10 <o <10 <10 <10 <1 <10 <0 <10 <40 [

Parameter CAS# Oats Semplsd  SBB(0-21)  SB-B(24)  SHB{DA)  SAOE4R)  SO-0{02M) SB-0@4M S8 (02f) SB-i2(02M) SB-13(0-2) EBA4(D-20)  SB15 (021} SB-16(p-2R)  SBAT (D2R)

Chlorpsthana 75003 Apeil-s4 <iG <10 <10 <10 <10 <q0 <16 <l <19 <ib <i0 =10 <i0 0 o
1,i-Dichloroathans 75343 Aprii-o4 <10 <10 <10 <10 <10 <10 <{0 . <i0 <1 <10 =10 =10 <10 o 0
1.1-Dichlorosthens T5-35-4 Apeil-94 <10 <10 <10 <10 <10 =i =50 <10 <10 <10 <10 =10 <io o a
Trans-1.2-Dichlcroethena 186-60-5 Apri-gd <18 <1t <10 <if <10 <10 <10 <10 <10 <i0 <l =40 =t0 [} ]
Methylena chiarida 75-09-2 Apri-84 56 a2z 83 s 26 <] 42 200 <10 144 <0 B2 a1 28 200
1,1,1-Trichloroathane 71656 Apeil-o4 <0 <10 <10 <10 < <i0 <10 < <io <10 <i0 <10 <1¢ ] ]
Tetchlarosthena 79018 April-D4 <i0 <10 <{0 <i0 <10 <10 < <10 <30 Ralil <10 <10 =10 o ¢
vimyl chiloride 75-0i 4 Apiti-04 <to <10 <10 <10 <10 <10 <10 «i0 <10 <10 <10 <10 <i0 o o
Perametsr cAs# Dsts Sempled  SB-1B (02 SE-i9(D2f) SB-10(24f) SB20{0-2f) SB-204f)  SBI(G2M) sa-21(24 ) SB-Z2 (0211 SB22(24F) SE23(0-3m) SB23(4M) BB-23(E0 S8 (02

Chioresthana 75-00-3 April-a4 <40 =10 <1 <50 <10 <10 <10 «i0 <{0 =i0 <8 =10 =10 ] 1]
$,1-Dichloroginane 75343 April-g4 =106 <G <19 <10 =10 =10 <10 =it <10 <10 <10 <10 10 0 ¢
1.4-Dichlornathens 75-35-4 April-gd <it <10 <10 <10 <1t <19 <0 <40 <10 <10 =10 <10 <10 o @
Trans-1 2-Dichiorcathens 156605 Apri-04 <10 <18 <10 <10 <it <10 <40 <10 <16 <10 <0 =40 <19 8 0
ethytens ehlaride 7509-2 April-84 a4 42 48 48 44 320 230 320 20 400 220 248 L] a2 320
1,1,1-Trchloroethara 71-55-8 Apri-gs <10 <10 <10 =10 <10 <10 <0 <10 =il =10 <10 <i0 =10 a o
Trichlorosihens 79016 April-9d <i0 <i0 <10 <10 il |0 <if i <1 <0 ={0 =10 =i 13 ¢

Wiyl chloride 75-01-4 April-84 <if =10 <10 <if <10 <10 <id <10 <1 <10 <10 <10 =i0 o o




TASLE e ;
1538 ANALYTICAL DATA SUNMARY FOR ORGANIC CONSTITUERTS DETECTED i SCIL BORMGS
HENKEL SURFACE. TECHNCLOGIES

Paramoter CAS# Dete Sampled  SB-24 (34f) SB24(-10f) EB-26(0-2 SB-25{247) SB-26(3-104) §2-26{0-2h) SB26E4) SBA6(0-10) SB-27{D-20) SB-27(24) SB27 (BA0R SB-28 (0-2)  §8-28 (24 h)- SB30(8-101) Min.Dotectsd Max. Datectad
Chlorcethans 75-00-3 April-ss <0 <10 <10 <10 <10 <10 <0 <10 =10 <1 <10 =10 =10 <0 5 @
1.1-Dichlcrosthans TB-34-3 April-gd <10 <1 <10 <10 <10 <10 <i0 =il <10 < <0 <10 <30 <10 [} o
1 4-Cichioroethens 75-354 Apxil-94 < <10 <10 <10 <10 il 240 <0 <10 <i0 <0 <10 =18 <10 @ 0
Trans-1,2-Dichlorcathens 156-60-5 Aprii-84 <10 <10 <10 <t <10 =10 <10 <10 <16 <10 <16 <10 <10 <10 a o
ethylens chiarids 75-09-2 April-t4 13B 56 83 180 <t0 7t 189 i a8 130 < a2 5 <0 40 50
1.1.1-Trichlorosthane 11656 Aprisd <10 <10 <1 <40 <10 =10 <10 <0 < <10 <10 <i0 <16 <0 g ¢
Trichlorosthens 75016 Aprit-04 <10 <10 <in <10 <10 < <30 <0 <10 <10 <i0 <t =10 <10 Q ]
Viryl chloride 1504 April-84 <10 <1 <10 <40 <{0 <itr <19 <ig <0 «10 <10 <10 «i0 =10 0 ]
Paramatsr cASH DeioSampled  SB-T{0-27) SBT(24 SB12(02-f) SB-2(24f) S821(027) SR Q4R SB2ESH 53-29(p27) SBA0{D2M) SB-A0(24f) Min Detected Max Dstscted

Chlorosthans 75-00-3 July-94 <10 <10 <10 <10 <10 <40 <10 <10 <1l =10 ] o

1.4-Dichloroathera 75-34-3 July-94 <0 <it <10 <10 <t0 <10 <10 <10 <10 <it [

1.1-Dichiorosthens 75354 July-81 <D <10 <10 <10 <10 <1e <o <10 <8 <16 0 o

Trans-1,2-Dichlorcathens 156805 July-84 <i0 <10 <10 <0 R3] <10 <10 <10 <1 <10 o ¢

Methylena chloride 75-08-2 Juiy-24 =10 <10 «$0 =i =1Q <i0 <0 <0 <10 <t 1] ]

1,1, 1-Trichtoroathane 71-555 July-54 <t <10 <40 <10 <10 =i =16 <1Q <19 L © o

Trichiorosthena 79018 July-54 <10 <10 <10 <10 <to <10 <10 <id <10 <10 o o

Wiy chioride 75014 Juty-84 <10 <1t <i0 <10 <10 <16 <0 <10 <0 <10 0 o

Motas:

All results in units of ugfkg
MO for all canstiuents is 10 ugky
Source: imerit Scil Raport - Closure Actvitles, Parker Amchem, Hezardous Waste Storsge Pads, Dregun Comoration, January 31, 1693




TABLE 2.9F
APRIL 1884 ANALYTICAL DATA SUMMARY FOR INORGANIC CONSTITUENTS DETECTED IN BACKGROUND SCRE
HENKEL SURFACE TECHNOLOGIES

Parameter CAS#  BB.1(0-2f) BB-1{4-6f) BB-1(6-8f) BB-1(8-107t) BB-2(0-2f) BB2(2-4f) 8B-2(4-6%) BI-2(8-8 %) BB2(B-101)
Copper 7440-50-8 5.1 72 6 17 10 14 68 8.8 13
Chromium 18540-28-9 10 4.6 4.8 25 9.5 4.8 4.8 35 8.2
l.ead 7438-92-1 12 35 38 10 20 8.5 4.8 38 8.5
Zine 7440-66-6 34 18 19 46 50 57 24 30 38
Parameter CAS # BB-3 (0-2 ft) 8B-3 (2-4 it} BB-3(4-6fl) BBE-3({8-31) BB-3 (8-10 1} BE-4 (0-2 ft) BB-4 (24 1) BB-4 (4-8 fi) B84 (6-8 ft)
Copper 7440-50-8 7.7 8.3 8.3 16 10 13 18 15 18
Chromium 18540-29-9 2.6 4.4 55 18 82 14 21 20 20
Lead 7439-92-1 6.6 a5 3.6 7.4 4.3 9.3 11 82 28
Zine TA40-66-6 21 24 27 47 34 38 45 58 50
Parameter CAS ¥ BB- (8-10f) BB-5(0-2f) BB-5(2-4f) BB-5(4-6% BB-5(6-8f) BBS5(E-10f)
Copper 7440-50-8 8 14 9.4 16 18 10
Chromium 18640-29-3 3.8 13 6.5 7 20 7.8
Lead 7439-92-1 3.4 16 5 8.2 9.6 4.4
Zinc 7440-56-6 20 419 21 39 48 30
0-2 % 247 461 5-87t 8-10ft 2-10FT

Average Concentrations Copper 10.0 124 10.7 134 118 12.0

Chromium 1.2 92 403 13.2 10.8 10.9

Laad 128 8.5 56 6.8 57 6.1

Zinc 35.8 370 332 384 338 358
Notes:

Al cencentrations in units of mg/kgy

Source: Interim Soil Report - Closure Activities, Parker Amchem, Hazardous Waste Storage Pads, Dragun Corporation, January 31, 1985




TABLE 2.1g
APRIL 994 ANALYTICAL DATA SUMMARY FOR INORGANIC CONSTITUENTS DETECTED IN SOIL BORINGS
HENKEL SURFACE TECHNOLOGIES

Sample Depth: 0-2 ft

Parameter CAS # SB-1 882 3B-3 5B-4 58-5 SB-8 5B-7 58-8 58-3
Copper 7440-50-8. 12 15 12 15 12 i3 20 8.9 9
Chramium 18540-29-3 29 " 40 i2 18 12 18 143 77
Lead 7439-9241 39 23 56 116 22 125 24 21 55
Zinc 7440-66-6 540 140 153 320 230 340 200 95 670
Pararmeter CAS# SB-10 58-11 SB-12 SB-13 5B-14 SB-15 $B-16 5817 5B-18
Copper 7440-50-8 22 4.3 7.8 7.7 i4 5 29 10 30
Chromium 18540-28-9 52 43 9.2 7.7 11 3 12 2.1 ' 20
Lead 7439-92-1 53 2.8 14 14 38 16 o0 14 140
Zinc 7440-66-6 540 19 o5 50 130 41 264 30 130
Parameter CAS # SB-19 88-20 Si-21 $8-22 sB-23 SB-24 SB-25 S8-26 88-27
Copper 7440-50-8 13 35 85 14 58 43 108 870 6.2
Chromium 18540-29-9 30 31 160 19 102 06 115 52 7.
Lead 7439-92-1 18 74 100 98 203 270 130 240 4.8
Zinc 7440-66-6 270 224 900 51 1700 1400 1180 590 58
Parameter CAS# SB-28 5B-28 $B-30 58-31

Copper 7440-50-8 & 4% 286 8.3

Chromium 18540-29-9 7.2 16 17 H

Lead 7439-92-1 6.3 72 120 55

Zine 7440-66-6 1080 1060 740 27




TABLE 2.1g
APRIL 1294 ANALYTICAL DATA SUMMARY FOR INORGANIC CONSTITUENTS DETECTED IN SOIL BORINGS
HENKEL SURFACE TECHNOLOGIES

Sample Bepth: 2-4 fi Satmple Depih: 6-8 ft
Parameter CAS # SB-13 SB-23 5B-24 : Parameter CAS # 58-23
Copper 7440-50-8 33 ND ND Copper 7440-50-8 ND
Chromium 18540-28-9 39 ND ND Chromium 18540-29-8 ND
Lead 7439-92-1 3.2 ND ND Lead | 7439-92-1 ND
Zinc 7440-656-5 16 333 403 Zine 7440-56-6 12.5
Sample Depth: 4-6 1t Sample Depth: 8-10 ft
Parameter CAS# SB-5 $B-23 SB-24 Parameter CAS # 8B-23
Copper 7440-50-8 6.9 ND ND Copper 7440-50-8 ND
Chromiuen 18540-29-9 8.2 ND ND Chromium 18540-29-8 ND
Lead 7439-92-1 55 ND ND Lead 7438-92-1 ND
Zinc 7440-66-6 30 93.7 1113 Zinc 7440-66-8 122
Notes:

All concentrations in units of mgfkg

Source:  Interim Soil Report - Closure Activities, Parker Amchem, Hazardous Waste Storage Pads, Dragun Corporation, January 31, 1993

58-24
ND
ND
MND
155

58-24
ND
N
ND
100




TABLE 2.2a
AMALYTICAL BATA SUMMARY FOR CONSTITUENTS DETECTED IN GROUNDWATER
SEPTEMBER 17 AND 18, 2002
HEMKEL SURFACE TECHNOLOGIES

Parameter CAS # Units MDL MW-1 (HST) MW-2 (HST) MW-3 (HST) MW-4(HST) MW-200 {HST) Trip Blank (HST) MW-3 {CRL) MW-3 DUP (GRL) Field Slank {CRL) Min. Detncted  Max. Delected
1,1,1,2-Tetrachloroethane 630-20-6 ugik 1 <1 <1 <l <1 < <1 sU 5U U 0 0
1,1,1-Trichlorcethans 71-55-6 ugiL i <i <1 <1 <1 <q <1 50 s5U 50 9 0
1.1,2,2-Tetrachloroethane 79-34-5 ugil 1 =<1 <1 <] <q <4 <1 5l 50 sU G 0
1,1,2-Trichioroethane 79-00-5 ugfl 1 <1 <1 <i <1 i =<1 5U sU SU 0 o]
1.2-Dibromomethane 106-93-4 ugil MiA N HIA MiA NiA WA NiA Ni& NIA NiA o 0
1,1-Dichloroethane 75-24-3 ugit 1 <i <f <q <f <t < sU 55U sU o o]
1,1-Dichloroethene 75-35-4 ugil. 1 <1 <t 3.3 <1 34 <1 3J 34 5U 33 3.4
1.1-Dichloropropene 563-53-4 ugfl. 1 <1 <f <q <1 <i <1 5U sU 5U g o]
1,2, 3-Trichlarabenzene 67816 il 5 <5 <5 <5 <5 <5 <5 5U sU sU G ¥]
1.2,3-Trichleropropane 96-984 ug/L 1 <i < <1 < < < 54 5U sU 0 1]
1,2, 4-Trichlorobenzens 120-82-1 ugil. 5 <5 <5 <5 <5 <5 <5 5U 5U 5U 0 0
1,2 4-Trimelhylbenzane 95836 ug/L 1 <1 <q < <{ <1 <1 5U 5 50U Q [}
1,2-Dibromo-3-chloropiopang  96-42-8 ugh 1 <1 <i < <] <f <1 5U 5L 5U G 0
i,2-Dichlorobenzens 95-50-1 ug/L L] < < < < < < 54 5U su 0 4]
1,2-Dichloroelhana 107-06-2 ugilL 1 <1 <1 <1 < <i <1 5U 5U 50U Ju] o]
1, -Dichioropropane 78-87-5 ugil 1 <] <] < < <f <1 5U 5U 5U Q 0
1,3,5-Trimethylbenzene 10B-67-8 ug/l 1 <1 <q < <i <q <t 5u &U 54 0 0
1.3-Dichlorobenzene 541-73-1 ugil q < < < < <4 <q sU 5U 54 o] 1}
1.3-Dichloroprapane 142.28-9 ugiL 1 <1 <1 <q <i < <1 sU 5U 54 0 1]
14-Dichlorebenzene 106-46-7 ugil 4 <1 <4 < <t <q <1 5U 5U 51 k¢ 5]
2 2-Dichioropropane 594.20-7 ugiL i <1 < < <4 < <4 54 sU 54 V] a
2-Butanone {MEK) 78933 ug/l A WA WA N/A BAA MNIA N/A 25U 25U 25U o 9
2-Chioragthyl viny! ether 110-75-8 ugft NA NI A NiA NIA NA N/A 10U 10U io0u a 0
2-Hexarmna 591-78-8 ugfl WA MIA NIA N/A NiA A N/A ijou i%u i0U G 0
2-Chiorotolugne 95-43-8 ugfl 1 <i <] <} <] <] <q &U U 5U 0 a
4-Chiorotoluene 95-45-8 ugfl. ] < <q < < <i <1 5U 54 50 a 0
2-Melhylnaphihatane 81-57-6 ugfl MiA MNIA MiA MIA MiA NiA NiA MiA /A WA 0 a
4-Melhyl-2-penlanone 108-10-1 ugil NiA NIA N/A NIA MIA WA N 10U 10U 100 0 G
Acelone 67-84-1 ugit NA MiA MNIA MNIA NIA Ni& WA 25U 25U . 84 0 &
Acrolein 107-02-8 £ N/A MN/A N/A N/A N/A NA N/A 28U 25U 25U il 0
Acrylonitrile 107-13-1 ugft NA NiA MN/A WA WA WA N/A 25U 25U 25U il [
Benzena 71432 ug/L 4 <i <q < < <1 <4 sU su 5U o 0
Bromobenzene 108-856-1 ugflL 9 < < < < <4 < 10U ol 10U a 1]
Bromochlaromethans ¥4.97-5 ugit 1 <1 <1 <q <1 < <1 5U U au o 0
Bromodichloramethane 75274 ugfl. i < «<q <1 <1 <i <1 U sU 85U a 0
Bromofarm 75-25.2 ugil. 4 <1 <4 <1 <1 < <4 54 54 5U a 1]
Bromomethane 74-83-9 ugfl. 1 =<1 <q <1 <i <} <{ 104 iou 10U 0 ]
Carbon distlfide 75-15-0 ugrL 5 NiA NiA NiA NiA NIA NiA 5u 5U 50 o 0
Carbon letrachlaride 56-23-5 ug/l 1 <1 <q <q <1 <1 <1 U sU U [¥] G
Chlorobenzens 108-80-7 ugit 1 <1 <i <1 <t <1 <i 1) 5U 5U 0 0




TABLE 2.2a
ANALYTICAL DATA SUMMARY FOR CONSTITUENTS DETECTED i GROUNDWATER
SEPTEMBER 17 AND 18, 2002
HENKEL SURFACE TECHNOLOGIES

Parameter CAB # Units MDL MN-1 (HST) MVW-2 (HST) MW-3 (HST) MW-4 (HST) MW-200 (HST) Trip Blank (HET) MW-3 (CRL) MW-3 DUP (CRL) Field Blank (CRL) Min. Detecied  Max. Detecied
Chioroethane 7003 uglh 1 <t <i <1 < <t < 100 10U 100 o 0
Chloraform 67-66-2 ug/L 1 <q <4 <] <1 <1 <i su 54 SU 0 0
Chloromethane 74-87-3 ug/L i <i <9 <1 <1 <i < 10U iou 100 Q ]
' Gis-1,2-dichlgroethene 156-59-2 ugil ] <4 <{ 4] <9 81 <1 a5 33 5U 33 51
Cis-1,3-dichleroprapene 54-27-56 g/l 1 =1 =1 <i <1 =<1 <1 5U 5U 5U a 0
Dibromochioromethane 124-48-1 ugiL 1 <1 <i <1 <1 R <1 54 5U U 4 0
Dibromomethane 74-85-3 ugh 5 <5 <5 <5 <5 £ <5 NIA MA N/A o 0
Dichlorodifluoramethana 75-71-8 ugi. 1 <1 <1 <1 < <i <] NiA NIA NIA 0 9
Diathyl ather 60-28-7 ugil RIA MN/A NIA N/A NIA N/A NiA NIA N/A N/A a ¢}
Ethylbenzens 100-41-4 ugil i 3 <1 <1 <% <1 <4 5U ] 5U 0 o
Eihylene dibromide 108-83-4 £l i <1 < < <1 <i < MIA [MEY MR aQ 0
Hexachiorobutadizne 87-68-3 ugil ] <5 <5 <5 <5 <5 <5 sU 5u suU g o
Hexachloroethane 67-72-1 ugiL NIA N/A NIA NIA NiA NIA N/A NiA N/A Nf& 8 0
Isopropylbenzene 98-82-8 g/l 5 <5 <5 <5 <5 <5 <5 50U 5U 5u Q 0
f-andfar p-xylene 133-02-07 ugi 2 <2 <2 <2 <2 <2 <2 fou iou iou 0 0
fAethylene chlaride 75-09-2 ugil. 5 <5 <5 <5 <5 <5 <5 sU au B8uU 1] J
Methy! iodide 74-88-4 ugiL N WA NiA NiA /A A NIA MA NiA A 0 0
wathylterthutylether {MTBE) 1634-04-4 ug/l MIA NA NiA N/A NIA WA MNIA NI WA NIA 0 )
N-Butylbenzens 10-45-48 ugfL ] <1 <1 <1 <4 <1 <4 5U sU sU 9 0
N-Propyibenzena 103-86-1 ugfl q < <1 < < =<1 <q U 5U aU 0 g
Naphthalene $1-20-3 ugil 5 <5 <5 <5 =<5 <5 <5 5U 5U sU Q 0
O-Xylene 1330207 ugii i <1 <1 <1 <1 <9 <1 50U 50 50 a 0
P-Isapropyltoluene 99-57-6B wgfl 1 <1 <t <1 <1 <1 =<1 5U sU s o 0
Sec-Butylbenzene 135-9-88 ug/l 1 <1 <1 <1 <i =<f <1 84 5U 8U ¢ 0
Styrene 100-42-5 ugll 1 <i <1 <1 <i <{ <14 38} 5U U 0 Q
Tart-Buiylbenzens 98-08-6 ugy/L 1 <3 < <4 < <1 <i 5U au 5U 0 [u]
Tetrachloroethens 127-18-4 ugiL q <q =] <1 <q <1 <1 5U 5 5U 0 0
Toluene 108-89-3 ugil. i <1 =1 <4 <4 <1 <4 5u 54 5U 0 0
Frans-1,2-Dichloraethene 156-80-5 ugil. i <1 <1 <i =i <{ <1 13 i4 54 12 14
Trans-1,3-Dichiorapropene 54.27-58 ugil b <] <q <1 ={ <t <1 1] 50U ’ 5U 9 0
Trans-1,4-Dichioro-2-butene 110-57-6 ugil. N/A MYA NIA MIA N/A NIA N/A Q12 NIA N/A [ v}
Trichlaroethena 73-01-5 ugil 1 < < 2.8 < 3.4 <] Ad 44 5U 2.8 33
Trichlorofluoramethane 75-68-4 ugh ] < <9 <1 <4 < < NIA MNfA B/A 0 i}
Vinyl chioride 75014 ug/l 1 <1 <i 19 <j 20 =<1 31 29 10U 12 31
Xylenes 133-02-07 ugil 3 <3 <3 <3 <3 NA <3 WA MNiA LN a 0
Holes:

Source for data: Summary Repart Soil and Grourwater Sampling, Henkal Surface Technologias Faiclily, Marenci, Michigan, MiD D58-723-867, Dragun Carporalion, Oclober 30, 2002.
N/A: nol anfayzed or net avaitable (BMDL)

HST: Henkel Surface lechnologios

CRL: Central Regioani Laboralary, split sampie resulls




Parameier
Hexavaient Chromium
Copper

Lead

Zinc

Parameter
Hexavalent Chromium
Copper

Lead

Zinc

Notes:

Source for data: Groundwater Sarm|

TABLE 2.2b

ANALYTICAL DATA SUMMARY FOR CONSTITUENTS DETECTED I GROUNDWATER
AUGUST AND NOVEMBER 1098 DATA
HENKEL SURFACE TECHMNOLOGIES

CAS# Linits
48540-29-9 ugfl.
7440-50-8 ugil.
7439-92-1 ugll.
T444-65-6 ugf/L

-CAS# Linits
18540-29-9 ug/l.
7440-50-8 uglt
T439-92-1 ug/L
7440-66-6 ugfl.

WMW-X - Duplicate Samples from MW-4

All results represent dissoived metals

MDL
5
25
3
20

MDL

25

20

MW-1 (08/98)
<5
<25
<3
<20

M-1 (11/98)
<§
<25
<3
<20

MWW-2 (8198}
<5
<25
<3
<Z0

MY-2(11/98)
<5
<25
<3
<20

MW-3 (8/98)
<5
<25
<3
<20

KAVY-3 {11/98)
<5
<25
<3
<20

piing Henkel Surface technologies Facility, Morenci, Michigan, WMID-058-723-867, January 28, 1299

MW-4 (8/98)
<5
<25
<3
«20

=4 (11/98}
<5
=25

M- (8/98)
<b
<25
<3
<20

MW-3( (11/98)
«5 .
<25
<3
<20




Parametar
1,1,1.2-Tetrachlorogthane
1.1, 1-Trichiorosthans
1,1,2,2-Tetrachioroethane
1,1,2-Trichloroethane
1,2-Dibremomethang
1,1-Dichloroethane
1,1-Dichicreethens
1.1-Dichloropropena
1,2,3-Trichlorobenzens
1.2,3-Trichloropropane

1,2 4-Trichlorobenzene
1.2 4-Trimethylbenzeneg
1,2-Dibrome-3-chloropropane
1,2-Dichlorobenzeng
1,2-Dichloroethane
1,2-Dichloropropane

1.3, 5-Trimethylbenzans
1,3-Dichlcrobenzena
1,3-Dichloropropana
1,4-Dichiorobenzena
2,2-Dichioropropane
2-Butanone (MEK)
Z-Chlorpethyl vinyl ether
2-Hegxanore
2-Chlorolelusna
4-Chlorotoluene
2-Methylnaphthalena

CAS#
630-20-6
71-55-6
78-34-5
79-00-5
106-83-4
75-34-3
75-35-4
563-58-6
a7-61-6
$6-18-4
120-82-1
95-63-6
96-12-8
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-8
106-46-7
594-20-7
78-93-3
110-75-8
591-78-6
95-48-8
95-49-8
91-57-6

ANALYTICAL DATA SUMMARY FOR CONSTITUENTS DETECTED IN GROUNDWATER

Units
ugy
ug/l
ug/L
ug/lL
ug/L
ugft
ug/lt.
ugfl.
ugfl-
ug/l
ug/L.
ug/L
ugflL
ug/l
ugft,
ug/L
g/l
ugrl
ugfl
ug/l
U/l
ugll
ug/lL
ug/L
ug/l
ug/l
ugfl-

TABLE 2.2¢

AUGUST 4, 1998

HMENKEL SURFACE TECHNOLOGIES

MDL

U G (e 3

N/A
NIA

o

Y T

NIA

A

NIA
N/A

MW-1
<
<i
<
<1
<
<1
<1

7N
WA
<4
<5
<1
<5
<1
=]
<
<i
<1
N/A
<1
NIA
<5
N/A
<5
A,
N/A
<5

Mw-2
<1
<i
<t
<1
<}
<1
=1

MIA
M/A
=}
=5
@i
=5
<1
<1
<i
<
<
/A
<
N/A
<5
MiA
<5
M/A
N/A
<5

MWW-3
<i
<4
<

<
<1
<1
1.7

MN/A
NIA
<1
<5
=1
<5
<1
<1
<1
<1
<
NIA
<1
MN/A
<5
N/A
<5
MIA
MNiA
<5

A4
<1
=<1
<1
<21
<
<
=1
MIA
MIA
<t
<5
<4
<5
<1
<4
<1
<}
<1
MiA
<
/A
<5
NIA
<5
N/A
MNIA
<5

Field Blank (FB)
<9
<1
<1
=1
=1
<4
<1
NIA
BeA
21
<5
<
<5

<4

<4
<1
<
N/A
21
A
<5
A
<5
NiA
RIS
<5




TABLE 2.2¢
ANALYTICAL DATA SUMMARY FOR CONSTITUENTS DETECTED IN GROUNDWATER
AUGUST 4, 1998
HENKEL SURFACE TECHNOLDGIES

Parameter CAS# Units MO MWY-1 WMWW-2 MW-3 MVY-4 Field Blank {FB)

4.Methyl-2-pentanone 108-10-1 ugll. 5 <5 <5 <5 <5 <5
Acetone 67-64-1 g/l 25 <25 <25 <25 <25 <25
Acroleln 107-02-8 uglt NI MIA MIA NIA MAA NfA
Acryionifeile 107-13-1 ug/L 5 <5 <5 <5 <5 <5
Benzene 71-43-2 ugil. 1 <1 < <1 <1 <1
Bromobenzene 108-86-1 ugi N/A N/A BA, NIA N/A /A,
Bromochicromethane 74975 ugrl. 1 < <4 <1 <1 <1
Bromodichioromethane 75-27-4 ugll. i <1 <1 <1 <1 <t
Bremoform 75-25.2 L/l 1 <1 <] <i <1 <1
~ Bromomethane 74-83-9 ug/L. 5 <5 <5 <5 <5 <5
Carbon disulfide 75-15-0 ugfl 5 <5 <5 <5 <5 <5
Carbon tetrachloride £6-23-5 g/l i <1 <1 <1 <{ <1
Chlorobenzens 108-90-7 ug/L 1 <1 <1 <1 <1 <1
Chlorosthane 75-00-3 gL 5 <5 <5 <5 <5 <5
Chioroform &7-66-3 ug/l 1 <1 <1 <1 <1 <1
Chloromethane 74-87-3 ugL 5 <5 <5 <5 <5 <5
Cis-1,2-dichioroethene 156-59-2 ugyL i <1 <1 48 <4 <1
Cis-1,3-dichloropropene 54-27-56 - ugit. 1 <1 <1 <1 <1 <1
Dibromochloromethans 124-48-1 ug/l. 1 <1 <1 <1 <1 <1
Dibromomethane 74-95-3 ug/iL 1 <i <4 <1 <1 <1
Dichlorodifluoromethans 75-71-8 ug/L 5 <5 «5 <5 <5 C B
Diethy! ether 60-29-7 ugfL 40 <10 <10 <10 <10 <10
Ethylbenzene 100-41-4 ugiL 1 3 <1 <1 =1 <1




TABLE 2.2¢
ANALYTICAL DATA SUMMARY FOR CONSTITUENTS DETECTED N GROUNDWATER
AUGUST 4, 1998
HENKEL SURFACE TECHNOLOGIES

Parameter CAS # Units MDL MW-1 MW-2 MW-3 MW-4 Fleld Blank (FB)
4-Methyl-2-pentancne 108-10-1 ugfl 5 <5 <5 <5 <5 =3
Acetons 67-64-1 ugiL 25 <25 <25 <25 <25 <25
Acrolein 107-02-8 e/l MIA MNIA N/A MIA N/A M/A
Aciylonitriie 107-13-1 ug/L 5 <5 <5 <5 <5 <5
Benzene 71-43-2 ugll 1 <1 <1 <1 <1 <1
Bromobenzena 108-86-1 g/l NiA MIA NIA MIA N/A /A
Bromochioromethane 74-97-5 ug/l. 1 < <1 < <1 <1
Bromodichioromethans 75-27-4 ug/l 1 <i <i <1 <1 <1
Bromoform 75:25-2 ugiL. 9 <1 < <1 <1 <1
~ Bromomethane 74-83-9 ug/l 5 <5 <5 <5 <5 <5
Carbon disulfide 75-15-0 ug/L 5 <5 <5 <5 <5 <5
Carbon tetrachloride 56-23-5 ugiL. 1 <1 <1 <1 <1 <3
Chiorobenzene 108-80-7 ugh. 1 <i <4 <1 <1 <1
Chloroethane T5-00-3 ugfL 5 <5 <5 <5 <5 <h
Chioroform 57-66-3 ug/t. 1 <1 <1 <1 <1 <1
Chloromethane 74-87-3 ug/L 5 <5 <5 <5 <5 <5
Cis-1,2-dichlorosthene 156-58-2 ugil 1 <i <1 46 <1 <1
Cis-1,3-dichloropropene 54-27-56 ugit 1 <f <1 <i o« <1
Dibromochloromethane 124-48-1 ug/l 1 <1 <1 <1 <4 <i
Dibromomethane 74-95-3 ugfL 1 <1 < <1 <1 <4
Dichiorodiflucromeihane 75-71-8 ug/lL 5 <5 <5 <5 <5 <5
Diathyl ether 60-29-7 ugfl 10 <10 =10 =10 <10 <1

—_

Ethylbenzene 100-41-4 ugil. <q <1 < <4 <1




Parameter

Ethylena dibromide
Haxachlorobutadiena
Hexachloroethane
Isopropylbenzene
M-and/or p-xylene
Mathylene chloride

Mathyl iodide
Methyitertbutylsthar (MTBE)
N-Butylbenzene
N-Propylbenzene
Maphthaiene

O-Xylans
P-isopropyticluene
Sec-Butylbenzens

Styrens
Tert-Butylbenzens
Tetrachloroethene
Tolueng
Trans-1,2-Dichloroetheng
Trans-1,3-Dichioropropens
Trans-1,4-Dichloro-2-butane
Trichloroethene
Trichlorofiuoromethane
Winyt chicride

Xylenes

CAS#
106-93-4
87-68-3
§7-72-1
58-82-8
433-02-07
75-00-2
74-83-4
1634-04-4
10-45-18
103-65-1
91-20-3
133-02-07
95-87-60
135.9-88
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5
54-27-56
110-57-6
79-01-6
75-69-4
75-09-4
133-02.07

TABLE 2.2¢

ANALYTICAL DATA SUMMARY FOR CONSTITUENTS DETECTED IN GROUNDWATER

Units
ug/L
ug/L
ug/L.
uglt.
ug/L
ug/L
ug/t.
ugfl
uglt
ug/l
g/t
g/l
ugfl.
ug/l
ug/L
ug/i
ugl

ug/l
g/l
ug/L

ug/L

ug/lL

ug/l

ugyl.

ugfl.

AUGUST 4, 19498

HENKEL SURFACE TECHNOLOGIES

MDL

MIA
NFA

th = R = =

MN/A

—_

M/A
NIA

N/A

[ T 1 T S S

NA

MAW-1
MIA
e [N

<1
<9
<2
=5
<1
<5
NI
<1
<5
<t
N/A
NIA
<
N/A
<t
21
<
<
=
<}
<5
=5
MA

MW-2
MN/A
MiA

<q
<
<2
<5
<4
<5
WA
=i
<5
<4
WA
N/A
<
MIA
<1
<1
<’
<f
<1
<1

<3

A

MW-3
MNIA
MR

<1
<1
<2
<5
<1
<5
MIA
<}
<5
<1
/A
N/A
<1
/A
<4
<1
<
<1
<1
17
5.4
<5 -
NIA

Vivy-4
MIA
NIA

21
<1
<2
<5
<1
<5 '
NiA
<]
<5
<
/A
N/A
<1
MNIA
<1
<1
<i
<]
<i
<1
<5
<5
MNIA

Field Blank {FB)
170
N/A
_
<1
<2
<5
<1
<5
B/A
<
<f
<1
MN/A
PlIA
<1
N/A
=<1
<]
<4
<
<1
<
<5
<5
M8,




TABLE 2.2¢
ANALYTICAL DATA SUMMARY FOR CONSTITUENTS DETECTED IN GROUNDWATER
AUGUST 4, 1998
HENKEL SURFACE TECHNOLOGIES

Parameter CAS# Units hDL hvy-1 MvY-2 MW-3 VW4 Field Blank (FEB)
Arsenic’ 7440-38-2 ugrL. 3 <1 1.8 1.4 5 <1
Cadmium’ 7440-43-9 ugfl 02 <02 <0.2 <0.2 <0.2 <0.2
Hexavalent Ghromium? 18540-29-8 ug/l. 5 <5 <5 <5 <5 <5
Total Chromium’ ug/L 1 < 29 <1 <1 =4
Calcium? 7440-70-2 mg/L 1 47 &7 182 45 <1
Copper’ 7440-50-8 ugfl. i <4 < <1 <4 <1
fron? 7439-88-6 ugh 20 <20 <20 <20 <20 <20
Potassium?® Q7 IAG mo/l 1 75 54 93 &6 <1
Magnesium? 7438-95-4 mg/l. 1 21 18 8% 18 <1
Sodium? 1734-12-52 mg/L. 1 44 48 597 &8 <1
Nickel' 7440-02-0 ug/L 2 31 3.4 33 67.2 <2
Lead' 7438-92-1 ugil 1 <1 <1 <1 <1 <1
Zinc? 7440-66-6 ug/l. 4 7 17 <4 <4 <4
Notes:

Source for data: interoffice Communication of Split Sample Results, from Clay Spencer to Monitering File Data, MDE Environsmnial Laboratory, September 17, 1998.
M/A: not anlayzed -
' Total dissolved metal concentration

2 Maximum of total in water




TABLE 22d :
ANALYTICAL DATA SURKARY FOR COMSTITUENTS DEVECTED i CROUMDWATER
Socond, Thisd ard Forth Quert 1634 and Fret Guertor 1983
HENKEL SURFACE TECHROLOGES

Parameter CASA  Unis  BEL RN () MW CP/84) IAWT (10/54) IIW-1 (1185) A2 (4/94) MW-2 (1754 W2 (10r84) W2 (193] BAV-3 (406) WD (7/84) -3 (10r04) MV-3X [10U84) BIVI-E (1/35) MW 3X(1/85) MW L34 V-4 (7/0d) RANAX (Pro%) MYH-4 {10/24) BAW-8 (1/95) Min. Detactnd Mas. Dstectsd
Bromubsnzana 108-86-1 ugl i A NiA A < A A PIA =] A A BHA DA : <t <] BUA A A LY <1 0 Q
Bromadlotmstian 4575wl MA A WA WA <1 A WA WA < WA WA WA A < <1 WA WA [T WA <1 e ]
{-Cuforo-2 Bromopropane upl WA 28 WA WA <1 A A WA < WA WA WA WA <1 <t WA WA A WA <t [ ]
Bepmorichibromathana 75274 ugl 1 <1 <1 4 2 <1 <} =1 e < <1 <l <4 <1 <j = <i <q “ = 1 2
Bomafam 75252 ugl 1 < <$ <1 1 <i <1 1 < <i «t <l < < < < <§ < < «i 0 o
Bromomethans 74839 ugl 1 <1 <1 <1 <1 «f <1 i <1 i <i Esl <1 <1 < < L] <t < =i 0 0
Carbon tetrachiori-a 56235 ugk 1 <t <t <1 i <1 <l <i <i <t < < «j i < < < =1 <1 <t ] 0
Chlortbenzam: G8-90-7  ugl 1 <} <1 <§ =<1 <4 =i <i < <i <4 <1 < «f i <4 <4 =1 =1 <1 o o
Chinroathane 75003 upl 1 <1 <1 <1 <1 <1 <§ <4 =i « =i i <1 <1 <1 <t =1 <l <1 < ] o
2-Chiorosthyl vind thar - 110-758  upl 10 <10 B3] <4 i <10 <1 <l i <10 <1 < <i =1 <1 <10 <1 =i <1 <1 0 4
Chigrolarm BT-6B3 upl  { <t 2 2 4 < <i <1 <1 <1 <1 <t < = <« < <t <] «l < 1 2
Clipramathana 74873 ugil 1 =1 21 <1 <3 i ] <i <t <4 =1 <4 <t < <i <1 <t Lal =j <} a o
Diticmochiromathana i24 461 ugl 1 <} <1 <1 <1 <1 <1 P <1 < < < < <4 <1 <l < <l <1 =1 o o
Dbromomethans 74953 ughl A WA WA WtA <t A A MR <1 WA A HIA NA < WA A MIA A MIA <1 ] ]
1.2Dickorobenzans 85501 upl 1i < =1 <1 < <1 i <1 «l <i i <t = <{ <i <f < =i < <} 0 Q
1.3DicHorobrnzana 541-731  ugt 1 L) < <} < <1 < < <1 < = 29 < < <1 <1 <% <1 <1 <1 o o
1,4-Dichicrobenzars J0B-46-7  ugil 1 <1 < <i < <i <t «t <1 =i <1 <1 <q <1 < <1 < <i <1 =i Q [
Dichiorodifiucromathana 75718 uwgl 9 <t <1 <1 <1 <4 =1 <1 <] <1 <] B <] <i =1 <i < <t <1 1 o o
1,1-Dichiorosthens TEI3 wgl 4 = <1 <1 <1 < <1 <1 i < < <1 <1 5 3 < =i <1 <t 2 2 3
1,2 Dichiproathana 07062 wpl 1 <1 <i <t <t <1 <1 «d < < < =4 < <1 «1 < < <1 <t < ] ]
+.1-Dichioroathana 75354 gl 1 <1 <1 <1 <i <1 <1 < <t 3 < ¥ [ < <i 3 <t < =i «i 3 ¥
Trans-1,2-Dichiorcethens  156-60-5  ugl. 1 < <1 < =1 < <] <1 <i < <1 =< <1 < <1 =1 <i < =4 A Q o
1,2-Dichlaroprepana 78-875  uglh 1 <t 5 <1 = <] <t <5 <i 21 <i <1 < =i = <q =i <1 <1 <t Q ]
Cis-1,3-dichieropropsna 54.27.56  ugl t <1 <j <1 <] <1 <i =i =i <1 <1 <1 <i <i <) <] <i <1 <1 =i [ Q
Trans-1.3-Dichioropropens  54-27-08 ug. 1 <1 Ei} <] <i < «“ < <t < < <§ <i < =1 <3 wf <1 <1 <1 ] o
Methyleng chioride 5082 ugl 1 =i 1 =1 <1 <1 <1 <1 <1 <1 =i <1 <4 < =1 <] =1 =i < =i Q ]
1.1.1.2 Tetrachlorosthane  630-206  upl 1 WA A <4 <1 WA A WA <1 A DA RIA YA <4 <1 WA FUA WA A <1 [} o
14,2, Tewachiorosthans 79345 upt 1 <i <1 i <i <i <t <1 < < <1 <] < <1 < <1 < < <i <1 0 2
Tatiachlorosthens 1271845 upl 1 < <t < =4 21 <1 i <1 <4 # <q < <1 < <i <4 =i =i =1 ] ¢
1,1.1-Trichloresthana M558 upl i 1 <q =i <% < <1 <1 2 25 < =t <t =i <f = < < = <1 2 2
1.1, 2 Trichioroathars 79005  ugl i <1 <1 <i <1 i <] <1 <j <] < <j <l i =1 <% =i <1 . =t <1 Q o
Trichloreathans 79096 ugh 1 3 «l <1 <t | <1 <l <1 24 3 43 42 -] 28 ) <1 <i < <i 3 43
Trichiomfiumomethans 75894  ugl 1 =1 <1 <9 B3] <1 =i =i < B =§ <{ =i «q <1 <i <1 <i =] <t o o
1,2,3-Trichiorepropeana 46-184  uol 1 A BUA A <1 A A WA <1 A WA (VLY (VY <i <1 RA A PA A i 1] o
Viryl chiorica 75-014  uglh 1 <1 < <1 <{ <1 = < <« <t 4 22 24 18 97 <1 <4 <] <q < 3 24




TABLE 224 s
ANALYTICAL DATA SUMMARY FOR CONSTITUENTS DETECTED I GROUNIWATER
Sacend, Third and Forth Quast 1964 and First Quartar 1835

HENKEL SURFACE TECHNOLOGES
0/ W3 (1/55) MAALAX (/5] B (/D4) WIS (TR} M4 (7T04) M-S (10/83) MW-3 (1195) #in. Detectad

Parameler CASE  Units  MDL  HW-1{4/58) MW-1 (T/84) MW-1X (Q/84) MVU-T (10/94) MIW-1 ($05) MIW-2 (4794) MW-2 (7/94) WAL2 (1084) MW-2 (1/35) MW-3 (A7) MWD (7/04)  WAN-3 (10/04) MW-OX{

Crromium, tolad ug. 1 <59 55 MIA H 18 <30 4 Ll 44 <3t 34 LY <fq 4.7 18 <30 2 S5 <4 < 1
Coppar T440-508 uwgl 26 <25 32 BUA 15 <25 <25 <20 i1 26 <25 <20 g ar 25 25 <25 <30 «206 6.4 35 a7
Ve 439-921 wA 3 <3 e <3 ar << <3 < 3.9 13 <3 < 18 1.4 < <A < <3 <3 a4 6.8 ié
Zins 7440-66-6 ugl 20 <20 100 A 36 2 & 36 130 37 20 32 4“4 a7 100 26 - <20 7 49 50 25 2
Hotas.

Scurce for data, lalerofice Communication of Split Sampls Rasulis, frum Clay Spancar tn Mordioring File Oata, MDEQ Envimnemntal Laboratory, Septamber 17, 1588,
WX tuplicale semple

WA not anlayzed

Aliinorganic rasifts afe F5solved matals




TABLE 23

SCREENING CRITERIA FOR CONSTITUENTS DETECTED IN SO
HMEMKEL SURFACE TECHNOLOGIES

Meximum Detected Screening Critena
Parameter Concentration Units Value Units Sereaning Criteria Soircs
. 1.2,4-Trimethylbenzene 100 ug/kg 110,000 ugkg Direct Contact, Industrial and Commercial 8l and indeor Al
Acenaphthene 450 ugrkg 4,400 ugfkg Groundwater Surface Water Interface Protection
Acenphthylene 570 uglkg 440,000 ug/kg Groundwater Protection Criterion
Anthracene 2.000 ugkg 41,000 ugkg Groundwater Protection Criterion
Benzo(s)anthracena 6,800 uglkg 100,000 uglkg Direct Contact, industrial and Cammercial 1
§B8anzo(a)pyrens 6,100 ugikg 10,000 uglkg Direct Contact, Industrial and Commerclal i
Benzol{bflueranthena 9,600 Ly 100,000 ugrkg Direct Contact, Industriai and Commercial il
Benzo{g,h,i)perylens 730 ug/kg 9,100,000 uglkg Direct Cantact, Industrial and Commercial [
gBenzo(k)ﬂuoranthene 1,200 uglkg 1,000,600 ugkg Dimact Contact, Indusirial and Commerctal
Chromiurm (V1) 390,000 ugkg 1,300 ug/ky Groundwater Surface Water Interface Protection
Chryssne 4,800 ugikg 10,000,000 ugrkp Direct Contact, industrial and Commercial i
Copper 570,000 uglkg 59,000,500 ug/kg Particulate Soil Inhalatian Critericn
Dibenzo(a,h)anthracene 2,500 ugiky 10,000 ugfky Direet Contact, Industral and Commercial B
gFiuaranthene 17,000 ug/kg 5,500 uglkg Groundwater Surface Water Interface Protection
HFILorene 1,200 ugfkg 5,300 ualkg Groundwater Surface Water Interface Protection
lndano(1.2.3-c,d)pyrene 2,000 ugikg 100,000 ug'kg Diract Contact, Industrial and Commercial il
flLead £40,000 ug/kg 900000 (1) ug/kg Diract Contact, Industrial end Commercial 18
h-andfor p-ylens 520 ugrkg T00 ug/kg Graundwater Surface Water Inferface Protection
{Methylene chioride 320 ug'kg 19,000 ug/kg Groundwater Surface Water Interface Protection
O-Kylene 180 ugfkg 700 ugikg Groundwater Surface Water Interface Protection
EF’henanthrene 8,700 ug/kg 2,300 Lugfg Groundwater Surface Water Interface Protection
Pyrene 15,000 uglkg 480,000 ugfkg Groundwater Centact Protectlon Criterion
Trichioroethene 100 ug'kg 4,000 ugfkg Groundwater Surfaca Water interface Protection
Xylenes 710 ugikg 700 ug/kg Groundwater Surface Water interface Protection
Zine 2,584,000 ug/kg 1,000,000,600 ugikg Direct Contact, Industrial and Commercial |l

(1) Criterion for direct contact with lead for the Industrial and Commerclal il warker is a draft number.

Groundwater is hot an aguifer and use of groundwater is prhhihited by an enforceable land use restriction, thrarefore via Guidesheet #21, this drinking water pathway is nat relevant.

Groundwater is connected to a surface water body, therefore Guideheet #12 applies.




TABLE 2.4
SCREENING CRITERIA FOR CONSTITUENTS DETECTED IN GROUNDWATER
HENKEL SURFACE TECHNOLOGIES

Maximum
Detected Screening
Parameter Concentration Units Criteria Vaiue Units Screening Criteria Source

1,1-Dichioroethane 3 ugft 2,500 ugfl. Industrial & Commercial I, HI, IV Drinking Water Criteria
1,1-Dichloroethens 7.0 ugfl. 7 ugyl Industrial & Commercial B, i1, 1 Drinking Water Criteria
Bromadichloromethane 2 ugfl. 100 ug/L industrial & Commercial il, 111, IV Orinking Water Criteria
Chloroform 2 ugll 100 ugfl. Industrial & Commercial il, #ii, I Drinking Water Criteria
JCis-LZ—Dichioroethene 51 g/l 70 ug/L industrial & Commercial Il HI, IV Drinking Water Criteria
Trans-1,2-Dichioreethene 13.5 ug/L 100 ugfl. Industrial & Commercial I, Hi, IV Drinking Water Crileria
Trichloroethene 43 ugil. 5 ugi Imdustrial & Cornmergiat 11, 11, IV Drinking Water Criteria
Trichlorofiuoromethane 5.4 ug/t 7,300 ugit. Industiial & Cormercial 11, 11, IV Drinking Water Criteria
1,%,1-Trichoroethane 2 ugiL 200 ugfl. Graundwater Surface Water Interface Criterion
Vinyl Chicride 30 ug/l 2 ugll. Industrial & Commercial i1, U, 1V Drinking Water Criteria
Arsenic 8 ugfl. 50 uglt Industrial & Commercial i, 11, IV Drinking Water Criteria
Chromium, total (1) 5.6 ug/L 11 ug/l. Groundwater Surface Water Interface Criterion
Copper 32 uglL. 1,000 ugil industrial & Comrnercial il, 111, IV Drinking Water Criteria
L.ead 110 ug/L NA Hg/iL Groundwater Surface Water Interface Criterion, pH dependent
Nickel 67.2 ug/L 100 ugf. industrial & Commercial I, lil, IV Drinking Water Critesia
Zince 130 ugfl. 5,000 uglL Industrial & Commercial 1, UL, IV Drinking Water Criteria

Groundwater restriction to industrial use only, therefore no drinking water criteria (Guidesheet No. 2) was deemed applicabie.

{1) Chromium evaluated as Cr VI




TABLE 25
QCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
HENKEL SURFACE TECHNOLOGIES

IScenaria Timeframe:  Current and Fuiure
pMediem: Surface Soit
Exposura CAS Chamical Winimum Maximum Units Lacation Datection Rangs of Concantrabon] Background | Sereening Poiential Polentizl | COPC | Ratonale for
Point Murnbar Concentration | Concentration of Maximum | Fraquancy Dslgciion Usad for Valus Toxicity Valua | ARARTBC ARARITRC Flag | Sslection or
Concanbration Limils Screoning Valus Source {¥iiy Dsletion
i) 2} (3)
Soil 954635 [1.2.4-Trimelhylbenzens 100 100 upkg HA-13 116 100 100 NA 110,000 NA NA No BSL
B3-32-9 |Acenaphthane 450 450 uglkg HA-10 1116 450 450 NA 4400 NA NA Mo B35l
208-26-8 {Acenphihylena 570 570 ughkg HA-$0 118 570 570 NA 440,000 NA NA No BSL
120-12.7 |Anthvacena 2,000 2,000 ugtky HA-10 1116 2,000 2,060 A 41,000 NA NA No BS5L
£6-55-3 {Renzo(ajanthracene 350 8.600 ughg HA-10 516 350-6,800 2,547 NA 100,000 NA NA No BSL
50-32-8 |Berzo{a)yyrena 670 6,100 ugfkg HA-1C 418 670-5,100 2,330 NA 10,000 MNA MA Me B3L
205-99-2 |Banzo{bluoranthane 420 9,600 ug/kg HA-1Q 7ite 420-8,600 3,562 MA 100,000 NA NA o BSL
181-24-2 |Banzoly.hijparylens 730 730 ughg HA-10 /16 730 730 NA 3,160 000 LS A Na BSL
207-08-9 {Berzo{kfluoranthens 50 1,200 uglkg HA 16 50-1,200 652 NA 1,000,000 HA NA No BsL
1854-02-99| Chromium (Vi) {4} © 1450 390,000 uglkg §B-25 66/86 1,450-380.000 749,548 11,200 3,300 NA MA Yas ASL
218-M-9 {Cruysane 400 4,900 ugfig HA-10 Gl 400-4,900 1,906 MNA 10,000,000 MNA A Ho 5L
744-05-08 [Copper 4,500 570,000 ugrkg SB-26 4647 4,300-570,000 100,243 10,000 59,000,000 NA NA Na B5L
53-70-3 jDibenzo(a, hjanthrécane 2.500 2,500 up'kg HA-10 118 2,500 2,500 MA 10,000 MNA NA Ha BSL
206440 |Fliaranthena 340 17,000 up/kg HA-1G 96 340-17,000 6,219 NA 5500 NA HA Yes ABL
86-73-7 }Flugrene 1,200 1,208 ughg HA-10 116 1,200 1,200 NA 5300 NA NA No B5L
193-39-5 {Indeno(1,2,3-cd}pyrens 2.000 2,600 ug/kg HA-50 16 2,000 2,000 NA 100,000 NA NA No BSL
743-88-21 [Lazd (5} 2,800 840,000 ugfkg HA-1 55/57 2,800-646,000 367,521 12,800 800000 (5} NA MNA Mo " BSL
133-02-07 {M-andfor p-xylena 520 520 ugfkg HA-5 M 520 520 A 700 (7} NA MA MNa BEL(7}
75092 |Mathylsna chlorida 28 320 ughg SB-21 23733 28320 137 NA 19,000 NA MA Mo BSL
133-02-07 {O-Xylene 57 190 ugikg HA-5 218 57-190 190 NA 700 (7) NA NA No BSL (7}
8§5-01-8 |Phananttrene 340 8,700 uglkg HA-10 816 340-8,700 3,240 NA 5,200 MA MNA No BSL
126-00-0 |Pyrena 340 15,000 uptkg HA-1D 7H8 340-15,000 5,386 NA 480,000 NA MA Mo BSL
78016 [Trichoraethans 100 100 ugikg HA-{2 116 100 100 NA 4,000 NA NA Mo BSL
133-02-07 |4ylenes 57 T ugikg HA-14 216 57-710 710 NA 700 NA MNA Yes ASL
744-06-66 L?nc 19,000 43-!?84,000 l&ka HA-12 47147 %‘0_004,584,00g B,255.202 36,800 1,000,600.000 MA MA Mo BSL
{1) For dala sels with at least three data points, the minimurm of sither the 95% UCL or the maximum delacted conceniralion was used as (he EPC, for less than ihvee data paints, the maximum detectsd cancantralion was used as the EPC
{2} Lawest of MDEQ Parl 201 Commencial {Il) Screening Criteria
{3) Rationals Codas:  Salction Codas:
Above Screening Lovels (ASL)
Below Screening Levels (BSL)

{4) Par Part 201 Crileria, focinals H, totat chromium data is evaluatad as Cr V1.

(5} Does not inleuds data asseciated with Waste Storage Area Number 6; this araa will be reated as a hoispot.
(§) Valua for lead is a draft valua,

{7} Scresning Criterial for Total Xylenes wara used




TABLE 26
OCCURRENGE, BISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
HENKEL SURFACE TECHNOLOGIES

[Scenario Timaframs: Current &nd Future
adium: Subsurfaca Soil !
Exposurs Medium: Subaurfzca Soil
Exposura CAS Chamical winimum Maximum Urils Localion Detection Rangs of Concantration| Background Saresring Potential Palantial COPC Rationala for
Paint Numbar Concantration | Concantration of Maximum | Frequancy Dstection Usedfor | Value {mgikg) b Toxicily Valua | ARARITRC | ARARTSC Flag Seleciion o
Concantrafion Limits Scresning {2 (WG Valus Sourcs (7IN) Dalation
et E {4
Sail 18540299 {Chromium VI {5) 3,900 6,200 ughg 5B-5 212 3,900-6,200 8,200 10,906 2,300 NA NA Yes (6) ASL (6)
744-05-08 {Copper 3,300 5,900 ughkg SB-5 A2 3,300-8,800 6,900 12,000 £9,000,000 NA MNA Mo BEL
7430921 [Lead (7) 3,200 5500 uglkg 585 242 3,200-5,500 6,500 5,100 800,000 NA NA Na BsL
75-00-2 Methylena chloride 28 330 ughkg SB-21 22130 28-330 167 NA 18,000 NA MNa Mo BsL
744-0665 |Znc $2,200 1,113,000 ugfg SB-24 1010 12,200-1,113,000 569,683 35,600 1,000,000,000 NA N No EEN

(1} For data ssts with at least ihree data paints, 1he minimurn of sither the 95% UCL or the maximum detecled canceniration was usad as ihe EPC; far leas than thves dala points, e maximum detecled concentration was used ag lha EPC
{2} Based on data in Table 217
{3} Lowest of MDEQ Part 201 Commercial (If) Screening Critaria
{4) Rationala Codse:
Abovs Screaning Levals (ASL)
Below Screaning Levels {BSL)
{8) Per Part 201 Critaria, footnoie H, tolal chromium data is evaluatsd as Cr Vi,
{8) Tha minimum, maximum concantralion and the averags concentration axceed lha screening valus, and thus Cr Vi is carried forth as a COPC.
(7} Does not inlcuda data associatad with Waste Storage Area Number §; this area will be treated as & hotspat.




TABLE27
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
HENKEL SURFACE TECHNROLOGIES

conano Timoframa:  Cureant and Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure CAS Ghemical Mimimum Maximum Units Location Daiection Range of Concentration Scresning CORC Rationels for
Paint Number Canceniration | Ceoncentration of Maximum Fraquency Dataction Usad for Toxicity Vaiug Flag Selsction o1
(Quatiflor} {Qualfier) Concantration Lirmiis Screaning (v} Delation
(@ (1) {2) (2} (3} %) (5)
HGroundwaier 75-34-3 4,1-Dichlorosthane 3 ugiL MW-3 218 3Feb 3 2,500 Mo 8SL
75-35-4 1,1-Dichioresthens 34J 7 ugf B4 725 3.0-7 29 T Mo B31
75-27-4 Bromodichloromathane i 2 ugf. Mw-1 215 i-2 2 100 No BSkh
§7-66-3 Cheoroform 1 2 ugiL MW-1 325 i-2 z 100 N B5L
158-58-2 Gis-4,2-Dichlorosthare 34.5(8) 51.0 ugl MYy-200 410 34.5-51 50.9 70 No BS5L
156-80-5 Trans-1,2-Dichlorosthens 4 13.5 (8) uglL RW-3 215 1135 435 100 No BSL
79016 Trichigrosthane 28 43 uglL Mivw-3 erzi 2.8-43 14 5 Yes ASL
75-69-4 Trichlorofluoromsthane 5.4 54 ugil. MW-3 45 5.4 9.4 7,300 Mo BSL
71-85-6 1,41+ {richorogthane 2 2 ugit MW-2 115 2-2 2z 200 Mo BSL
75.01-4 Vinyl Chioride 19.5 30 ugiL MW-3 25 19.5-30 30 2 Yes (8) ASLAT)
T440-38-2 Arsanic 1.4 8 ugiL MW-4 34 146 & 50 Mo BSL
1854-02-98  §Giverntum, total 1 56 ugfl -1 813 1-5.8 5.8 11 Mo BSL
7440-50-8  §Copper 6.3 3z ugiL MAW-1 5418 6.5-32 v 1,000 Mo BSL
T438-924  fLead 33 110 ugi MW-1 6/18 33410 35 NA Mo BSL
7440-02-0 Nickel 31 672 ug/l. MW4 414 3.4-67.2 67 160 No BSL
7440-68-6 Zing T 130 ug/L MW-2 13418 7-130 72 5,000 No B3

{1} Quatifier “J* indicatas an astimatsd concantation
(2). Duplicates were averaged and considerad one semple
{3} For data seis with at teast three data poirts, the minimum of aither the 95% UCL or the maximum detectad concentration was used as the EPC; for less than threa data points, the maximum detectsd conceniration was used as the EPG
(4) Lowast of MDEC Part 201 Commarcial f Criteria fro Groundwater Protaction
{9) Rationals Codes: Selction Codas:
Above Screening Levals {ASL)
Balow Screening Levels (BSL}
{8) Concentration is everage of duplicates

(7} The minimum and maximum vatues as wail as the average vaius excesd the screening criteria and thus vinyl chiorids s carmied forth.




TABLE 3.1

SEILECTION OF EXPOSURE PATHWAYS
HEMKEL SURFACE TECHNOLOGIES

Scenario Medium Exposure Exposure Receptar Recaptor Exposure On-Sitef Type of Rationale for Selaction or Exclusion
Timeframe Medium Polint Papulation Age Route Off-Sits Analysis of Exposure Pathway
gfnﬁ:t and {Sail Soil g;rt;nrgizzniare in Commerciatindusiral Adult tngastion On-Site MDEQ Worker incidentally ingests sol! - exclude
evaluated Waorker il Dermal Contact On-Site MDEQ Worker contacts soll - exchide
Altbaine particulates  §On-Site MDEQ Worker inhales aitborne particulates from soil - exclude
Construction Warker Adulk Ingestion On-Site MDEC Worker incidantally ingests soil - exclude
Demal Contact On-Site MDEQ Waorker contacts soil - exclude
Aitborne particulaies  JOn-Site MDEQ Worlker inhales airborne particulates from soil - exclude
2::2?:1?;&2)55”7“5 n0  ladolescent Ingestion On-Site MDEGQ Trespasser incldentall ingests soil - exclude
DCemnal Contact On-Site MDEQ Trespasser contacts soil - exclude
Alrbotne particulaies  §0n-Site MDEQ Traspasser inhales airhorne particulates from soil - exclude
Future Groundwater |Groundwater {Contaminants are in | Construction Waorker Adult Ingestion On-Site MO EQ/Quantitati{\Worker incidentally ingests groundwater - select
. groundwater '?"d Dermal Contact On-Site MOEQ Worker contacts groundwater - exclude
groundwater is
evaluated Inhalation On-Site MDEQ Worker inhales volatilizing constituants in air - exclude
Motes:

MDEG - EPC were below MDEQ: screening crtieron for the exposure route

Quantitative - ERC did not pass MO EQ screening criterion, selected for analysis




TABLE 3.2
EQUATION FOR INCIDENTAL INGESTION OF GROUNDWATER
HENKEL SURFACE TECHNOLOGIES

Intake (Jgkg-day) = Cw X |RwXEF XED
BW X AT
Paramsater Definition Unit
Intake = Amount of COPC at exchange boundary uglkgday
Cw = Chemical Concentration in Groundwater ugil
IRw =  Groundwater Ingestion Rats Liday
EF = Exposure Frequency daysfyear
ED = Exposure Duration years
BW = Body Weight kg
AT = Averaging Time day

Source: EPA, 1989



Scenario Timeframe:

Medium:

Exposure Medium:

Future
Groundwater

Groundwaler

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR GROUNDWATER

TABLE 3.3

COMMERCIALNNDUSTRIAL WORKER Il

HENKEL SURFACE TECHMNCLOGIES

|

Exposure Roule Recspior Popuiation | Receplor Age ] Exposure Point]  Parameter Parameter Dafinition Vaius Units Rationale/ Intake Equation/
Code Referanca Model Name
{1} (2}
) . Chemical Concentration . )

Ingestion Construction Workar Aduit Contaminants Cw in Groundwater, EPG Chemical-specifig ug/lL _ Table 3.2
detecied in W ingestion Rate of 05 Liday EFA 2001 Table 5.2
grourdwater Groundwatar

Professional Judgement (3-
3!
EF Exposure Frequency 0 daysfyear month project, 5 daysiweek) Table 3.2
ED Exposure Duration 1 yaars Professional Judgement Table 3.2
BW Body Weight 70 kg EPA 1991 and 2001 Tahle 3.2
AT-C Averaging Time (Cancer) 25550 days EPA 1266 and 2001 Tabls 3.2
AT-N Avereging Time 365 days EPA 1889 and 2001 (ED x 365 Table 3.2
{Moncancer) day/yr)

{1} Source Abbreviations:
EP&, 1989 = Risk Agsessment Guidance for Superfund (Part A)
£PA, 1991 = Risk Assessment Gueidance for Superfund: Volume ! - Human Health Evaluation Maual Supplamantal Guidance

EPA, 2001 = Supplemental Guidance for Developing Soll Screening Levels for Superiund Siles

{2) Table 3.2 - Equation for Incidential ingestion of Soll




TABLE 4.1

WOW-CAHCER TOXICITY DATA - ORAL

HENKEL SURFACE TECHNOLOGIES

Chemical
of Potential
Concem

Trichloroethene
Vinyl Chioride

Chronic/
Subchronic

Chironic

Chronic

Oral RID Primary
Valus Units Organ(s)
3E-04 mglkg-day | LiveriKidney/Neuro
3E-03 rng/kg-day Liver

RiD:Target Organ(s)
Target
Source(s) Data(s)
5} {(MM/DD/YYYY)
R
NCEA 04/11/2003
IRIS 04/11/2003

{1) Source Abbraviations:

NCEA - National Center for Environmenial Assessment

IRIS - Integrated Risk information System




TABLE 4.2
CANCER TOXLICITY DATA - ORAL

HENKEL SURFACE TECHNOLOGIES

Chermical Oral Cancer Siope Factor Orgl Cancar Slope Factor
of Potential
Valua Uit Source(s) Date(s)
Cengern () {MMDDIYYY YY)
Trichioroethene 4.00E-04 1({mglkg-day) NCEA 4711103
Vinyl Chloride 7.508-01 1H{mgfkg-day) RIS 4111103
Vinyl Chloride 2.10E-02 1/(mg/L) RIS 4/11/03

(1) Source Abbreviations:
MCEA - National Center for Environmeantal Assessment

RIS - Integrated Risk information System




TABLE 4.2

CANCER TOXICITY DATE -

ORAL

HENEEL SURFACE TECHMOLOGITES

Oral Cahcer Slope Factor

Oral Cancer Slope Factor

Chemical
of Potential
Value Unit Source(s) Date(s)
Concern ) (MM/DDYYYY
Trichloroethers 4.00E-04 H{mglig-day) NCEA 4111103
Vinyl Chloride T.50E-01 mglkg-day) RIS 4111103
Vinyl Chioride 2. 10E-02 4/(mg/L) IRIS 4111703

(1) Source Abbreviations:

NCEA - National Center for Environmental Assessment

IRIS - Integrated Risk Information System




TABLE 5.1

CALCULATION OF NON-CANER HAZARDS: CONSTRUCTION WORKER
HEWEEL SURFACE TECHEHOLOGIES

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Receptor: Construciion Worker

Receptor Age: Adult

Exposure Route COPC EPC Value EPC Lnit intake Intake (units} RiDo RfDo Units | Hazard Quotient
Groundwater | Trichloroéthene 14 ug/l. 1.84F-02 uglkg-day 3E07 uglkg-day 5.48E+04
Vinyl Chloride 30 ugrl. 352802 ugikg-day 3E-06 ugfkg-day 1.17E+04
Tatal Hazard Index Across All Exposure Routes/Pathways 6.85E+04




TABLES2

CALCULATION OF CANER RISKS: CONSTRUCTION WORKER -
HENREL SURFACE TECHNOLOGIES

dScenario Timeframe: Future

linedium; Groundwater
iExposure Mediurn: Groundwater
Receptor: Construction Worker
HReceptor Age; Adult

Exposure Route COPC EPC Value EPC Lnit Intake Intake {units) SFo SFo Units Risk l
Groundwater Trichloroethene 14 ugil. 2.35E-04 ughkg-day 4.0E-01 i(ug/kg-day) 9.39E—05i
Vinyl Chioride 30 ug/lL 5.03E-04 ugkg-day 7.5E+02 1H{ughkg-day) 377E-019

Total Rigk Across All Exposure Routes/Pathways 3.78E-01




APPENDIX A.1

959, UCL CALCULATION FOR SURFACE SOIL
AND DETERMINATION OF EPCS




Attachmstn A.1 Surface Soil UCL and EPC Datermination

Susface Soii Data {malkg}

Benzo(a)anthracens 0.35 0.33 0.33 .77 033 .33 033 0.33 049 6.3 0.5 0.33 0.33 0.32 0.33 033
Benzo{a)pyrensa 0.33 0.33 033 .87 0.33 033 0.33 033 G.67 6.1 0.85 033 0.33 033 0.33 0.33
Benza(b)luorznthene 0.42 0.33 0.33 0.9% 033 072 033 0.32 12 946 0.54 0.33 0.33 048 0.3 0.33
Benza{kluoranihens 0.36 0.33 0.23 1.2 033 059 0.33 0.33 0.08 0.4 0.05 033 0.33 0.33 033 0.33
Chramiur {V1) 0.237 0.298 0.217 0.227 0.214 0.23 148 0.231 0.228 0.223 145 1.74 0.227 48 0223 02i
58.5 29.4 5.2 20 278 42 101 12.8 4.9 ETA 365 102 18.7 234 156 56
14 31 340 110 390 20 1 10 12 18 12 13 143 7 52 4.8
92 T.r 19 9 12 8.4 20 30 k| 180 i9 102 106 116 52 7.1
72 16 17 2%
Chrysene 041 .33 0.33 0.69 033 0.4 0.33 033 0.5% 49 8.55 0.32 0.33 . 023 033 0.33
Coppar 38.1 22 5 84.8 33 308 143 64 25.2 249 8.4 271 10.8 64.6 3.4 8.3
12 i5 12 15 iz 13 20 89 19 22 4.3 7.8 7.7 4 15 28
50 30 43 35 85 id 58 43 108 570 62 G 41 - 26 8.3
Fluaranthens 1.2 0.33 0.33 28 04 1.2 0.33 0.33 1.2 i7 1.2 .33 0.33 0.4 0.38 0.3
Lead (4} 640 257 25 a7 28.7 20.9 107 6.1 40.3 183 835 324 i25 245 343 25
80 34 71 46 2400 1000 500 560 82 82 39 23 55 118 22 i25
24 21 55 53 28 14 14 36 16 80 14 140 i8 74 100 986
203 270 130 240 43 6.3 72 120 5.5
Methylene chioride 0.26 0.26 D25 025 0.25 025 0.25 0.25 .25 0.25 025 025 0326 0.25 .25 025
G4 10 74 i0 48 10 200 58 a3 28 56 42 200 i0 140 30
62 a1 81 42 48 320 320 100 9 83 7 40 52
Phenanthrene 0.62 0.33 033 1.8 0.33 0.55 0.33 0.33 0.34 &7 035 033 033 0.33 0.33 033
Pyrene 0.68 0.33 0.33 1.3 0.33 054 033 033 2.8 15 1.2 0.33 023 433 0.34 0.33
Zinc 638 342 238 52 366 703 144 122 326 566 504 2,584 62.8 4,676 3rs 34.9
540 140 153 320 230 340 200 a5 . 670 540 19 95 50 130 41 264
0 130 270 224 900 51 1700 1400 1180 580 56 1080 1060 740 27




Chebyshav inagualily - Nonparametric 35%

a=95%
{(tfa)-1y.5= 4.358598944
Mean (u) s n nhg gi*5  95UCL {mglkg) Max (mgikg) EPC émgrkg) EPC {uglkg)  MIN (mg/kg)
Benzo{ajanth:acene 078 i.61 16 4.00 040 254 5.60 2.54 2853671 033
Benzo{a)pyrene 078 .43 16 4.00 . 0.36 2.34 6.10 2.34 2338.56 033
Benzo{b)fuoranihens 1.05 2.29 16 4.00 0.57 3565 960 3.58 3884.76 0.33
Benza(kifluoranthane 0.38 0.27 16 4.00 0.07 065 1.20 0.65 $52.02 0.05
Chramium (V1) 4143 72.11 88 825 8.74 79.55 39000 78.55 T8548.7d 0.21
Ghrysena 0.87 1.13 16 400 028 1.81 490 1.81 1908.34 0.33
Copper 4211 91.43 47 5.86 13.24 100.24 57000 100.24 100242.87 4.30
Fluorantheng 1.73 4.92 18 400 1.03 §.22 17.00 8.22 6218.53 0.33
Lead (4) 154.61 35145 57 7.65 46.55 357.62 240000 357.52 55752124 280
Methylene chloride{1} 54.02 76.28 16 4.00 19.07 13743 320.00 13713 §37.43 025
Phenanthreng 097 2.08 16 4.00 052 324 a1 3.24 324057 0.33
Pyrene 1.43 3.83 16 4.00 0.91 5.39 15.00 539 438648 0.33
iZinc _482.08 544 89 47 6.88 79.48 §28.52 258400 828.62 B28520.33 16.00

(1) data in units of ug/ky




APPENDIX A.2

959, UCL CALCULATIONS FOR SUBSURFACE SOILL
AND DETERMINATION OF EPCS




Attachment A.2 Subsurface Soll UCL and EPC Determination

Subsurface Soff Data (ug/ky)

Methylene Chioride 28 64 38 64 10 82 : 98 56 46 44
330 220 220 240 69 130 84 180 ° 10 1490
130 130 10 160 10 10 i0 10 10 10

Zinc 16000 33300 403000 30000 93700 1113000 12500 1550C0 12200 100000

Chebyshev Inequality - Nonparametric 35% {n<25, s=1-1.5) or {n=20-50, 5=1.5-2); 92% {n<20,8=1.5-2)

a=95% a=989%
((1/a)-1)"6=  4.358898944 ({(f2)-1)"5=  9.948874371
Mean {U) 3 n nt.& sin™.3 95 UCL (uglg) Max (ugrkg) EPRC {uglkg) MIN (mgfkg)
Methylene Chloride 8917 85.84 30 548 15.67 167.48 330.00 157.48 10
Zinc 196870.00 343021.65 10 3.186 108472.97 669692.72 1113000.00 §69852.72 12.2




APPENDIX A3

95% UCL CALCULATIONS FOR GROUNDWATER
AND DETERMINATION OF EPCS




Attachment A3 Groundwater UCL and EPG Determination

Groundwater Data {ugll)

i,1-Dichloroethens 1 1
1 1
17 i
Chlorafortn 1 i
1 1
2 2z
Cis-1,2-Dichioroethene ] 1
Trichloroethene 1 1
1 1
Arsenic 1 1.6
Chromium, tofal i 4
4 1
Copper 1 1
20 11
Lead 1 i
3 a3
Mickel 3.4 34
Zinc 20 100
29 20
Chebyshev Inequalliy - Nonparametrle 95%
a=95%
((Ha)-1}-5=  4.358098944
Mean () s
1,1-Dichlorcathene 1.70 1.41
Chiloroform 1.24 0.83
Ciz-1,2-Dichlorcethena 18.75 23.33
Trichloroethenes 4.81 10.07
Arsenic 2.50 235
Chromium, total 1273 20.55
Copper 15.97 10.63
Lead 8.86 25.28
Mickel 25.68 30.44

Zinc 37.78 33.14

T P 7 S S

46

3.16227788
4 582575695
2
4.242640687
4.242640667
42426408687
2
4.242640687

50
245
25
22.5

57
25

s/in*.5
0284157133
0168132477
7.376859464
2197945858
1.173314394
4,842847063
2506681341
5.9550234858
1522001834
7.803784718

I =n e om (A P B3 —w

[
E-4

56
50
32
25

110

30

95 UCL (ug/L}

2.92
1.96
50.90
14.39
7.61
3384
25.80
34.83
93.02
7179

e

G L3 b o omn wm LD w2

1.8
15
20
4.7

130
17

flax {ug/l)

7.00
5.00
51
43
6
50
32
110
&7.2
130

-

43

19

25
B.5

34

37

EPLC {ugiL)

29
20
0.3
4.4
&0
338
26.8
4.8
87.2
7.8

51

1

3

50

1

25

6.5

3

6.5

20

4

MIN (g/L}

1
i
1
1
1
i
1
i
a4
4
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EXECUTIVE SUMMARY

Henkel Surface Technologies (HST) is a chemical specialty products manufacturer that operated
in the town of Morenci, Michigan from 1928 until 1988. Dragun Corporation (Dragun)
conducted surface soil and groundwater sampling on behalf of HST on September 17 and 18,
2002. Soil samples were collected to characterize potential impacts to soil in the western portion
of the site and between the western property fence line and Bean Creek. Groundwater samples
were collected from four existing monitoring wells at the site. This risk assessment utilizes the
soil and groundwater data generated from the Dragun sampling event, as well as split sampling
data collected during that sampling event by the Michigan Department of Environmental Quality
(MDEQ).

Nine contaminants of potential concern (COPCs) were identified in surface soil at HST.
Benzo(a)pyrene, chromium (V1), dibenz(a,h)anthracene, fluoranthene, lead, phenanthrene,
trichloroethene, total xylenes and zinc were detected in surface soil at concentrations which
exceeded one or more of the MDEQ) Screening Criteria for Residential and Commercial(I) soil.
Vinyl chloride was the only COPC identified in groundwater. Vinyl chloride was selected as a
COPC because it exceeded drinking water and groundwater/surface water interface MDEQ
Screening Criteria for Residential and Industrial-Commercial screening criteria.

Quantitative exposure assessments were performed for the Commercial/Industrial Worker,
Construction Worker, Trespasser and Recreational Adult and Child. All identified receptors
were evaluated for exposure to COPCs in surface soil. The Construction Worker was
additionally evaluated for exposure to vinyl chloride in groundwater. Quantitative estimates of
exposure to constituents in surface water and sediment for the Trespasser and Recreational Adult
and Child were not possible due to a lack of data collected in these media. Subsurface soil data

. were also not available. Therefore, the exposure assessment for the Construction Worker is
based only on surface soil data.

Estimates of intake developed during the exposure assessment were combined with toxicity
criteria (reference doses (RfDs) and cancer slope factors (CSFs)) to obtain estimates of risk and
hazard. Lifetime incremental cancer risk estimates for all receptors exceeded the target risk of
1E-06. Exposure to benzo(a)pyrene and dibenz(a,h)anthracene in soil contributed significantly to
the total risk. Estimates of noncarcinogenic hazard were less than the target hazard index of 1 for
all receptors and all exposure pathways.







SECTION 1.0 INTRODUCTION
Seetion 1.1 Overview

Henkel Surface Technologies (HST) is a chemical specialty products manufacturer that operated
in the town of Morenci, Michigan from 1928 until 1988. Dragun Corporation (Dragun)
conducted surface soil and groundwater sampling on behalf of HST on September 17 and 18,
2002. Soil samples were collected to characterize potential impacts to soil in the western portion
of the site and between the western property fence line and Bean Creek. Groundwater samples
were collected from four existing monitoring wells at the site. This risk assessment utilizes the
soil and groundwater data generated from the Dragun sampling event, as well as split sampling
data collected during that sampling event by the Michigan Department of Environmental Quality
(MDEQ).

Section 1.2  Site Background

HST is located in the town of Morenci, in Lewanee County, Michigan. Facility property
encompasses approximately 10 acres, and is located at the west edge of the City of Morenci.
Bean Creek borders the facility to the west. The general facility location is depicted in Figure 1.

Section 1.2.1 Site History

Active operations occurred on this site from 1928 until 1988. The facility manufactured
chemical specialty products for metal cleaning and treating, metal drawing compounds,
lubricants and rust mhibitors, under several owners and/or names, including Oxy Metal
Industries Corporation, Hooker Chemicals and Plastics Corporation, Occidental Chemical, Ford
Motor Company, Parker Chemical Company, Parker-Anchem, and Henkel Surface Technologies.
Parker Chemical Company was acquired by Henkel Corporation in 1988, and began operating at
the Morenci, Michigan location as Henkel Surface Technologies.

The facility was inspected by the Michigan Department of Natural Resources (MDNR) (now
known as the MDEQ) on several occasions in 1982. During these inspections, MDNR
employees noted chemical residues on the ground and indications of overland runoff from a drum
storage area to Bean Creek.

Section 1.2.2 Site Description




HST 1s located in a developed area of the City of Morenci. The facility is bordered on the east
and south by commercial/industrial properties, and on the west by Bean Creek, The facility lies
in a glacial spillway and outwash deposit which can be traced north to Adrian, Michigan and
south into Ohio. The flood plain of Bean Creek, on the facility’s west boundary, has been cut
into outwash deposits. The Lewanee County Soil Survey depicts the edge of the flood plain as a
scarp running through the facility site. Subsurface information indicates the presence of a glacial
till proceeding to sand and gravel at a depth of approximately 90 feet, under which is an aquifer
of major importance to the Morenci area.

The solid waste management units and areas of concern include seven waste storage areas,
labeled as Areas | through 7. These Areas are depicted on Figure 2.

Section 1.3 Scope of the Risk Assessment

Based on the results of previous soil and groundwater investigations, this risk assessment focuses
on sampling data collected from Areas 2, 5 and 7, as well as from the area west of the facility
property line, adjacent to Bean Creek. This assessment of risk includes a description of the
chemicals detected at the site, their physical and chemical properties, their toxicological
characteristics, and an evaluation of the potential human health risks associated with the presence
of these chemicals at the HST facility. :

The risk assessment is organized as follows:

o Identification of Chemicals of Potential Concern

. Dose-Response Information

° Exposure Assessment

° Risk Characterization

° Uncertainties

. Summary and Conclusions

SECTION 2.0 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

Section 2.1 Data Collection Procedures

Dragun conducted surface soil and groundwater sampling on behalf of HST on September 17 and
18,2002. Soil samples were collected to characterize potential impacts to soil in the western




portion of the site and between the western property fence line and Bean Creek. Groundwater
samples were collected from four existing monitoring wells at the site. Details regarding sample
locations and sampling procedures are provided below.

Section 2.1.1 Seil Sampling

Dragun installed sixteen surface soil borings (HA1 through HA-16) to depths of approximately
one foot below ground surface (bgs). Soil sample locations are depicted in Figure 2. Soil
samples were field-screened with a photoionization detector (PID) to determine the presence of
organic vapors. No PID readings were detected at any of the sample locations. Subsurface soil
samples were not collected during this sampling event.

Soil samples were collected using a stainless steel hand scoop, and were deposited into Series
200 ICHEM laboratory containers (or equivalent} using standard U.S. EPA sampling protocols,
chain-of-custedy documentation and sample shipment procedures. Soil samples collected for
volatile organic compound (VOC) analysis were collected using U.S. EPA Method 5035
(methanol preservation) techniques.

Soil samples were submitted to KAR Laboratories, Inc. (KAR) of Kalamazoo, Michigan for the
following analyses:

. VOCs (Method 8260)

. Polychlorinated biphenyls (PCBs) (Methed 8080)

. Polynuclear aromatic chemicals (PNAs) (Method 8270)

. Metals (hexavalent chromium, total chromium, copper, lead and zinc) (Method 6010B,
hexavalent chromium by Method 7196A)

Section 2.1.2 Groundwater Sampling

Dragun sampled groundwater from four existing monitoring wells to evaluate current
groundwater quality. Monitoring well locations are depicted in Figure 2. '

Screen lengths for the four monitoring wells ranged in length from 10.6 to 23.5 feet. An
inflatable packer was installed in each of the wells to limit the well screen exposed to the
groundwater to five feet in length. The exposed components of the packer are composed of
Buna-N and stainless steel. Each packer was inflated using an air pump, and was positioned n a
monitoring well with a stainless steel wire, exposing the upper five feet of the saturated well




screen.. Temperature, conductivity, Eh and pH measurements were collected following the
removal of each well volume. The groundwater sample was collected following stabilization of
field chemistry and the removal of at least three well volumes.

Each monitoring well was sampled using a dedicated positive displacement pump. Groundwater
samples were collected in Series 200 ICHEM laboratory containers (or equivalent) using U.S.
EPA sampling procedures, chain-of-custody documentation and sample shipment procedures.

Groundwater samples were submitted to KAR Laboratories of Kalamazoo, Michigan and
analyzed for the presence of VOCs utilizing U.S. EPA Method 8260. One trip blank was
prepared and tested for the presence of VOCs utilizing U.S. EPA Method 8260.

Section 2.2  Data Analysis Results

Analytical data summary tables are included as Tables 2.1 and 2.2. Tables 2.5 and 2.6 are the
“Occurrence, Distribution and Selection of COPC” tables for the surface soil and groundwater,
respectively, and represent the COPC selection results from screening based on a residential
scenario. The minimum and maximum concentration locations, the frequencies of detection, and
the lowest human health benchmarks are represented. Constituents selected as COPCs are
flagged, indicating the benchmarks that were exceeded.

Section 2,.2.1 Detected Constituents in Soil

VOCs, semivolatile organic compounds (SVOCs) and metals were detected in surface soil. Five
VOCs (1,2,4-trimethylbenzene, m-and/or p-xylene, o-xylene, trichloroethene and xylenes) were
detected in three soil samples. Fifteen SVOCs (acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h.i)perylene,
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)
pyrene, phenanthrene and pyrene) were detected in eight soil samples. Five metals (hexavalent
chromium, total chromium, copper, lead and zinc) were detected in sixteen soil samples.

Analytical results were compared to MDEQ Part 201 Generic Cleanup Criteria and Screening
Levels for Residential and Commercial Soil. Results were compared to all screening criteria
available for a specific constituent, and the most conservative screening criteria were used. Nine
constituents (benzo(a)pyrene, chromium (VI) dibenz(a,h)anthracene, fluoranthene, lead,
phenanthrene, trichlorothene, xylenes and zinc) met or exceeded one of the Part 201 screening
criteria, and were carried forward into the risk assessment. A summary of soil screening criteria




1s provided in Table 2.3.
Section 2.2.2 Detected Constituents in Groundwater

Five VOCs were detected in groundwater. These VOCs (1,1-dichloroethene, cis-1,2-
dichloroethene, trans-1,2-dichloroethene, trichloroethene and vinyl chloride) were detected in
monitoring well MW-3, The duplicate sample collected at MW-3 (labeled MW-200) exhibited
similar concentrations of the detected constituents.

Analytical results were compared to MDEQ Part 201 Generic Cleanup Criteria and Screening
Levels for Residential and Industrial-Commercial Exposure for direct contact, drinking water
exposure, groundwater quality that may impact surface water quality, and groundwater
contamination risks from indoor air inhalation exposure. Although groundwater-to-air exposures
were associated with a construction worker scenario that would likely result in volatilization to
ambient air rather than indoor air, use of the indoor air screening criteria is conservative.

Volatile constituents in groundwater collecting in buildings would be expected to be more
concentrated than those constituents released to and dispersing in ambient air. Therefore, it is
expected that the use of the indoor air screening criteria is protective of outdoor exposures.

Vinyl chloride was the only constituent that exceeded Part 201 screening criteria, and was carried
forward to the risk assessment. A summary of groundwater screening criteria is provided in
Table 2.4.

SECTION 3.0 EXPOSURE ASSESSMENT
Section 3.1  Characterization of Exposure Setting
Section 3.1.1 Physical Setting

HST is located in a developed area of the City of Morenci. The facility is bordered on the east
and south by commercial/industrial properties, and on the west by Bean Creek. The perimeter of
the facility is fenced, except for the boundary of the facility property with Bean Creek. For the
purposes of conducting this risk assessment, it is assumed that access to HST property is
uncontrolled.




Geologic Setting

The facility is located within the Michigan basin, a large regional geological structure of gently
dipping rocks made up of Paleozoic and Mesozoic sedimentary rocks of Cambrian and Furassic
age. Advances of large continental glaciers during Pleistocene time eroded and broke down soil
and rocks, redepositing this material as sediments as the glaciers melted and retreated. Most of
Michigan is covered by glacial sediments or gravels, sands and clays derived from them.
Virtually all of the geographic and topographic featares of Michigan were shaped by glacial and
melt wash action.

Soil Type

Soil sample boring logs indicate that soil type at the facility is a combination of fine to medium
sand, underlain by silty clay and silt. '

Location and Description of Surface Water

Bean Creek lies immediately west of the HST facility. A recent groundwater study conducted by
Dragun indicates that Bean Creek is a discharge point for groundwater underlying the HST
facility.

The potential recreational uses of Bean Creek have not been documented. However, for the
purpose of conducting a conservative risk assessment, it has been assumed that Bean Creek is
used by adults and children for recreational purposes (fishing and wading) during the summer
months (May through September).

Section 3.1.2 Potentially Exposed Populations

The site is currently inactive. Future uses of the property are expected to be industrial. However,
due to the uncontrolled site access, it 1s anticipated that unauthorized persons may enter the site.
In addition, it appears that contaminated media near the western edge of HST property may be
migrating off-site via airborne particulates and surface runoff to Bean Creek. Based on these
assumptions, the following populations are currently expected to be potentially exposed to
COPCs originating from the HST facility:

® Commercial/Industrial Worker
° Trespasser



® Recreational Adult and Child

Available information does not indicate that the on-site or surrounding land use will change
significantly in the forseeable future. However, to account for possible on-site facility expansion
or adjacent off-site residential or industrial growth that would require construction activities, a
Construction Worker receptor was evaluated as a potential future receptor. The potential
receptors evaluated for a future exposure scenaric include:

. Construction Worker
° Commercial/Industrial Worker
o Trespasser

. Recreational Adult and Child

Residential receptors have not been evaluated in this risk assessment. Available information
indicates that HST property will be used for industrial or commercial purposes in the foreseeable
future. A recent study conducted by Dragun Corporation indicates that groundwater originating
from beneath HST property discharges to Bean Creek. Assuming this to be the case, exposure to
contaminants in groundwater is not a potential pathway for off-site residents, since groundwater
discharging to Bean Creek would be manifested in surface water. An evaluation of exposure to
contaminants in surface water 1s not possible at this time due to a lack of data. Area residents
utilizing Bean Creek for recreational purposes will be evaluated as recreational receptors.

Section 3.2  Identification of Exposure Pathways
Section 3.2.1 Sources and Receiving Media

Surface soil at Areas 2, 5 and 7 are contaminated with VOCs, SVOCs and inorganics, as
described in Section 2.2. Several constituents in surface soil exceed screening criteria for
migration to groundwater. Subsurface soil data is not available; however, groundwater data .
indicates that constituents have migrated from surface soil to groundwater. Due to the lack of
subsurface soil data, it is not known whether subsurface soil is a continuing source of
groundwater contamination. In addition, MDEQ site inspection reports (as cited in the
Administrative Order) note visual observations of surface runoff from site waste storage areas to
Bean Creeck, suggesting that surface soil may be a source of contamination for sediments and
surface water at Bean Creek.

A recent evaluation of groundwater flow conducted by Dragun Corporation has indicated that




groundwater from the facility discharges into Bean Creek. Surface water data has not been
collected at Bean Creek to evaluate the potential presence of chemical constituents discharging
from groundwater.

Section 3.2.2 Chemical Fate and Transport

Trichloroethene and 1,1-dichloroethene, and their breakdown products, have been detected in both
soil and groundwater. Although subsurface data are not available, it appears that constituents
historically released to surface soil may have migrated through soil and into groundwater beneath
HST property. Several constituents detected in surface soil exceed their respective Part 201
screening criteria for the protection of groundwater. Constituents in groundwater may also
migrate to surface water in Bean Creek via groundwater discharge. Finally, constituents in
surface soil may also be released as airborne particulates.

Section 3.2.3 Potential Exposure Points and Exposure Routes
Commercial/Industrial Worker

The Commercial/Industrial Worker may contact surface soil during onsite activity. Itis
anticipated that a commercial/industrial worker will encounter constituents in surface soil through
incidental ingestion, dermal contact and inhalation of airborne particulates. It is not anticipated
that the Commercial/ Industrial Worker will encounter groundwater, surface water or subsurface
soil.

Construction Worker

The Construction Worker, a hypothetical future onsite receptor, may contact surface soil,
subsurface soil and groundwater during construction activities. It is anticipated that a construction
worker would encounter surface and subsurface soil through incidental ingestion, dermal contact
and inhalation of airborne particulates. The construction worker would potentially contact
contaminants in groundwater through incidental ingestion, dermal contact and inhalation of
volatile constituents. Due to a lack of subsurface soil data, this medium was not quantitatively
evaluated for the construction worker. This limitation is discussed in the Uncertainty Assessment.

Trespasser

A Trespasser may contact constituents in onsite surface soil. It is anticipated that a trespasser will
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encounter constituents in surface soil through incidental ingestion, dermal contact and inhalation
of airborne particulates. It is anticipated that trespassers would access HST property through the
unfenced, western edge of the property that borders Bean Creek, and would therefore be exposed
to constituents in surface water and sediment. Due to a lack of surface water or sediment data,
these media were not quantitatively evaluated for the trespasser. This limitation is discussed in
the Uncertainty Assessment.

Recreational Receptors

Although information has not been obtained regarding potential recreational activities in the
vieinity of the HST facility, it has been assumed that Bean Creek is used for recreational purposes
by adults and children on an intermittent basis. Since surface water and sediment data is not
available, these media were not quantitatively evaluated. This limitation is discussed in the
Uncertainty Assessment. Constituents at concentrations greater than screening level values have
been detected in surface soil at sampling locations located outside of HST property, and adjacent
to Bean Creek. Therefore, recreational receptors were also evaluated for direct contact with
contaminants in surface soil via ingestion, dermal contact and inhalation of airborne particulates.

Section 3.2.4 Complete Exposure Pathways Evaluated in the Risk Assessment

Ingestion of and dermal contact with contaminants in surface soil are considered to be potentially
complete exposure pathways for commercial/industrial workers, construction workers, trespassers
and recreational receptors. The inhalation of airborne particulates by commercial/industrial
workers, construction workers, trespassers and recreational receptors is also considered to be a
potentially complete exposure pathway. However, maximum detected concentrations of COPCs
in surface soil do not exceed MDEQ Particulate Soil Inhalation Criteria for Residential and
Commercial (I) Soil. Therefore, the inhalation of airborne particulates was eliminated as a
pathway of concern, and was not quantitatively evaluated.

In addition, the ingestion, dermal contact and inhalation of contaminants in groundwater are
considered to be potentially complete exposure pathways for the construction worker. However,
maximum detected concentrations of COPCs do not exceed MDEQ Residential and Industrial-
Commercial (I} Screening Criteria for direct contact with groundwater or velatilization from
groundwater to indoor air. Therefore, dermal contact with groundwater and inhalation of
contaminants in groundwater were eliminated as pathways of concern and were not quantitatively
evaluated. As discussed in Section 2.2.2, the use of screening criteria for volatilization of
contaminants from groundwater to indoor air is expected to be adequately conservative, and is

I




used due to the lack of MDEQ screening criteria for direct inhalation of volatile constituents in
groundwater.

Section 3.3 Quantification of Exposure
Section 3.3.1 Determination of Exposure Point Concentrations

As depicted in Table 2.6, vinyl chloride was the only COPC in groundwater. However, the
maximum detected concentration of vinyl chloride (30 ug/L) did not exceed MDEQ Residential
and Industrial-Commercial (T) Screening Criteria for direct contact (570 ug/L) or volatilization to
indoor air (110 ug/L). The maximum detected concentration did exceed aill MDEQ residential
and commercial drinking water criteria. Although the Construction Worker is not expected to -
ingest groundwater at the same rate as a receptor using groundwater as a source of drinking water,
the Construction Worker was quantitatively evaluated for exposure to vinyl chloride in
groundwater through incidental ingestion. The maximum detected concentration was used as the
exposure point concentration for this evaluation.

As depicted in Table 2.5, benzo{a)pyrene, chromium (VI), dibenz(a,h)anthracene, fluoranthene,
lead, phenanthrene, trichloroethylene, xylenes and zinc were determined to be COPCs in surface
soil. Maximum detected concentrations were used as exposure point concentrations for COPCs in
surface soil.

Section 3.3.2 Calculating Chemical Intake

Chemical intake was estimated for each potential receptor for both soil and groundwater. Intake
was calculated using the maximum detected concentration of each constituent in surface soil or
groundwater, Due to the lack of data for constituents in subsurface soil, surface water or
sediment, it was not possible to quantitatively estimate intake in these media. This is discussed in
the Uncertainty Analysis.

Noncarcinogenic intake was estimated using an average daily exposure. Carcinogenic intakes are
calculated as an incremental lifetime average daily exposure, based on a life expectancy of 70
years. Specific equations and input parameters are provided in Tables 3.2 through 3.9. In
addition, site-specific exposure parameters are discussed in the following section. Intake
estimation spreadsheets are included as an appendix to this risk assessment as support
documentation, '
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Section 3.3.3 Site Specific Exposure Parameters

Default exposure parameters were obtained from current U.S. EPA guidance, including RAGS
{1989, 2001), Supplemental Soil Screening Guidance (2001) and the Exposure Factors Handbook
(1997).

Commercial/industrial Worker

The Commercial/Industrial Worker is assumed to be a current or future receptor, potentially
exposed to contaminants in surface soil through incidental ingestion, dermal contact and
inhalation of airborne soil particulates. The Commercial/Industrial worker was assumed to be an
outdoor worker, involved in utility maintenance or groundskeeping activities.

Exposure parameter values were obtained from RAGS (1989, 2001) or SSG (2001). No exposure
parameter values were estimated by relying solely on professional judgement. The Commercial/
Industrial worker was assumed to work on-site for 225 days/year, for a duration of 25 years (SSG,
2001). The Commercial/Industrial worker was assumed to have a soil ingestion rate of 100
mg/day, an exposed skin surface area of 3300 square centimeters (cm®) and a skin-to-soil
adherence factor of 0.2 mg/cm*-event (SSG, 2001). Table 3.7 summarizes all parameter
assumptions for the Commercial/Industrial Worker used in the risk assessment.

Censtruetion Worker

The Construction Worker is assumed to be a future receptor, potentially exposed to contaminants
in surface and subsurface soil through incidental ingestion, dermal contact and inhalation of
airborne soil particulates, as well as to contaminants in groundwater through incidental ingestion,
dermal contact and inhalation of volatile constituents.

Exposure parameter values were obtained from RAGS (1989, 2001) or Supplemental Guidance
for Developing Soil Screening Levels for Superfund Sites (SSG) (2001). No exposure parameters
were estimated by relying solely on professional judgement. The Construction Worker was
assumed to work on-site for 250 days/year, for a duration of one year (8SG, 2001). The
Construction worker was assumed to have a soil ingestion rate of 330 mg/day, an exposed skin
surface area of 3300 cm?® and a skin-to-soil adherence factor of 0.3 mg/em®-event (SSG, 2001). In
addition, the Construction worker was assumed to have a groundwater ingestion rate of 0.5
liters/day (I./day). Tables 3.5 and 3.6 summarize all parameter assumptions for the Construction
Worker used in the risk assessment.
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Trespasser

The Trespasser is assumed to be an adolescent who accesses the site on a semi-frequent basis
through the unfenced western property boundary. Trespassers would likely be exposed to
contaminants in surface soil through incidental ingestion, dermal contact and inhalation of
airborne soil particulates, as well as to contaminants in surface water and sediment in Bean Creek.
Since surface water and sediment data are not available, trespassers were only evaluated for
exposure to constituents in surface soil.

Exposure parameter values were obtained from the Exposure Factors Handbook (EFH), and are
based on the assumption that trespassers are adolescents between the ages of 12 and 17.
Trespassers are assumed to access the site for a period of 6 years (between the ages of 12 and 17).
Trespassers are assumed to access the site one time per week during the months of May through
September, for a total of 20 visits per year. This exposure frequency is based on conservative
professional judgement given the general weather patterns for southern Michigan (May through
September are months during which weather is generally clement enough to expect outdoor
activity). Each visit was estimated to last four hours based on conservative professional
Jjudgment. A body weight of 56 kilograms was assumed for the trespasser. This value is the
average of the 50" percentile values for the weight of adolescents between the ages of 12 and 17,
as presented in the EI'H.

In order to provide a conservative estimate of exposure, trespassers were assumed to wear short
pants and sleeves while on-site. A surface area of 3100 ¢m? and an adherence factor of 0.2
mg/cm* were selected based on data presented in the EFH and on conservative professional
judgment.

Recreational Receptor - Adult

The Adult Recreational Receptor is assumed to use Bean Creek and the surrounding area on a
semi-frequent basis for the purpose of fishing and/or wading. During these activities,
Recreational Receptors are assumed to contact surface water, sediment and surface soil. Although
a quantitative evaluation of exposure to surface water and sediment was not possible due to a lack
of data for these media, a quantitative evaluation was performed for exposure to contaminants in
surface soil. The Adult Recreational Receptor was assumed to access Bean Creek for recreational
purposes one time per week during the months of May through September, for a total of 20 visits
per year. Each visit was estimated to last four hours. These values were estimated using
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professional judgement based on general weather patterns for southern Michigan (May through
September are months during which weather is generally clement enough to expect outdoor
recreation). The Adult Recreational Receptor was assumed to access Bean Creek for this purpose
for approximately 30 years. This value is the default exposure duration for residential receptors
presented in RAGS (1989), and is based on the assumption that Recreational Receptors are nearby
residents.

In order to provide a conservative estimate of exposure, the Adult Recreational Receptor was
assumed to wear short pants and sleeves during recreational activities. Based on
recommendations in RAGS Part E (2001), a surface area of 5700 cm? and an adherence factor of
0.07 mg/cm?® were selected. Table 3.9 summarizes all parameter assumptions for the Adult
Recreational Receptor used in the risk assessment.

Recreational Receptor - Child

The Child Recreational Receptor is assumed to use Bean Creek and the surrounding area on a
semi-frequent basis for the purpose of fishing and/or wading. A Child Recreational Receptor was
assumed to be between the ages of 1 and 6 years old, to have a body weight of 15 kilograms, and
to use the Bean Creek area for recreational purposes for six years. The Child Recreational
Receptor was assumed to access Bean Creek for this purpose one time per week during the
months of May through September, for a total of approximately 20 visits per year. Each visit was
estimated to last approximately four hours. These values were estimated using professional
judgement based on general weather patterns for southern Michigan (May through September are
months during which weather is generally clement enough to expect outdoor recreation).

In order to provide a conservative estimate of exposure, the Child Recreational Receptor was
assumed to wear short pants and sleeves during recreational activities. Based on
recommendations in RAGS Part E (2001), a surface area of 2800 cm? and an adherence factor of
0.2 mg/cm” were selected. Table 3.9 summarizes all parameter assumptions used for the Child
Recreational Receptor in the risk assessment.

Section 3.4 Summary of Exposure Assessment

Quantitative exposure assessments were performed for the Commercial/Industrial Worker,
Construction Worker, Trespasser and Recreational Adult and Child. All identified receptors were
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evaluated for exposure to constituents in surface soil. The Construction Worker was additionally
evaluated for exposure to constituents in groundwater. Quantitative estimates of exposure to
constituents in surface water and sediment for the Trespasser and Recreational Adult and Child
were not possible due to a lack of data collected in these media.

SECTION 4.0 TOXICITY ASSESSMENT
Toxicity information was obtained from the following sources:

> U.S. EPA’s Integrated Risk Information System (IRIS)

. Health Effects Assessment Summary Tables (HEAST)

. National Center for Environmental Assessment (NCEA) Superfund Health Risk Technical
sSupport Center

[RIS was used as the primary information source for toxicological values. When a value was not
available in the IRIS database, secondary sources were used to obtain toxicological values.

Section 4.1  Toxicity Information for Noncarcinogenic Effects

Chronic oral Reference Doses (RfDJs) or chronic Reference Concentrations (RfCs)y were used as
the primary criteria for evaluating noncarcinogenic effects. Chronic RfDDs and RICs are estimates
of daily exposure doses or concentrations for the human population, including sensitive sub-
populations, that are likely to be without an appreciable risk of adverse effects during a lifetime of
exposure. RfDs and RfCs are presented in Tables 4.1 and 4.2.

Section 4.2 Toxicity Information for Carcinogenic Effects

Carcinogens are considered to lack a threshold of no adverse effects; this implies that any level of
exposure carries some risk. Cancer slope factors (CSFs) have been derived fo estimate risks
resulting from oral and dermal exposures based on this assumption. A CSF is equal to the slope
of the dose-response curve and, when multiplied by the dose, provides an estimate of the upper
95% confidence interval of the incremental lifetime cancer risk, or the probability of cancer
occurring above normal background rates. Similarly, inhalation Unit Risks have been developed
based on CSFs or derived from inhalation studies to evaluate cancer risks resulting from
inhalation exposures. CSFs and inhalation unit risks for COPCs are presented in Table 4.3 and
4.4,
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Section 4.3 Lead as a COPC

Lead was initially identified as a COPC for surface soil because the maximum detected
concentration (640 mg/kg) exceeds the 400 mg/kg soil screening level for residential/commercial
soil. The maximum detected concentration, and the only exceedance of the screening level
criteria, was detected at HA-1, between HST property and Bean Creek near Area 6. The averape
lead concentration in other surface soil samples collected at the site is 90.22 mg/kg, which is less
than the 400 mg/kg screening level.

Published toxicity criteria (CSFs, RfDs) are not currently available for lead. U.S. EPA
recommends that environmental lead exposures be evaluated using the Integrated Exposure
Uptake Biokinetic Model (IEUBK) (U.S. EPA, 1994) for children, and the Adult Lead Model
(ALM) (U.S. EPA 1996) for industrial exposures to adult receptors. Both of these guidance
documents recommend using the average concentration to evaluate exposure to lead. The average
lead concentration in surface soil is 129.49 mg/kg, which is significantly less than the soil
concentration of 400 mg/kg at which exposure to lead is expected to result in adverse health
effects. Therefore, lead was eliminated as a COPC on the basis of this analysis.

SECTION 5.0 RISK CHARACTERIZATION

Risk characterization represents the final step in the risk assessment process. In this step, the
results of the exposure and toxicity assessments are integrated into quantitative or qualitative
estimates of potential health risks. Potential noncarcinogenic health effects and carcinogenic
health risks are calculated separately.

Potential adverse noncarcinogenic health effects were evaluated using the hazard index (HI). The
first step in calculating the HI is to compare the average daily intake dose for cach chemical to the
appropriate RfD>. This comparison is expressed as a hazard quotient (HQ), which is calculated as
follows:

HQ = Average Daily Dose
RIfD

A HQ of less than or equal to 1 indicates that the predicted exposure to that chemical should not
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result in an adverse noncarcinogenic health effect. In cases where individual chemicals
potentially act on the same organs or result in the same health endpoint (e.g., liver effects,
resplratory irritants, etc.), potential additive effects may be addressed by calculating a HI as
follows:

Hi= HOQ

A HQ of less than or equal to 1 indicates acceptable levels of exposure for chemicals having an
additive effect. In this risk assessment, a screening-level HI was calculated by adding the HQs for
all chemicals, regardless of toxic endpoint. This approach is generally believed to overestimate
the potential for noncarcinogenic health effects due to simultaneous exposure to multiple
chemicals because it does not account for different toxic endpoints. However, it can be used as a
sereening tool to rapidly identify those exposure scenarios for which exposure to multiple
chemicals does not pose a carcinogenic risk.

Carcinogenic health risks are defined in terms of the increased probability of an individual
developing cancer as the result of exposure to a given chemical at a given concentration. Lifetime
excess cancer 11sks are estimated for any chemical as follows:

Lifetime Excess Cancer Risk = Lifetime Average Daily Dose x CSF

As with HIs, the estimated excess cancer risks for each chemical and exposure route are added
regardless of toxic endpoint to estimate the total excess cancer risk for the exposed individual.

Estimates of lifetime excess cancer risk associated with exposure to chemicals of less than one in
one million (1E-06) areca considered low. Cancer risks in excess of the target of 1E-06 may
warrant further investigation or analysis.

Section 5.1  Quantifying Risks

Section 5.1.1 Caleulating Risks for Individual Substances

Cancer risk and non-carcinogenic hazard estimates were calculated for individual COPCs, using

equations presented in RAGS (1989), 8SG (2001) and RAGS (Part E, Supplemental Guidance for
-Dermal Risk Assessment, Interim) (2001). These equations are summarized in Tables 3.2, 3.3

and 3.4. Parameter values used for each of the exposure receptors are summarized in Tables 3.5
through 3.9. Exposure point concentrations used in the risk assessment are maximum detected
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concentrations, and are summarized in Tables 2.2 and 2.3. Calculation results are presented in
Tables 5.1 through 5.5, and are discussed below.

Construction Worler

As summarized in Table 5.1, exposure to benzo(a)pyrene and dibenzo(a,h)anthracene result in an
elevated lifetime incremental cancer risk for the construction worker in soil. Total risk due to
exposure to benzo(a)pyrene in soil, both from ingestion exposure, 1s 2.16E-06, and total risk due
to dermal exposure is 2.6E-06. Total risk from dibenz(a,h)anthracene due to ingestion is 8.4E-07,
and total risk due to dermal exposure is 1.1E-06. There are no COPCs which have an individual
HQ greater than the target HQ of 1.

Exposure to vinyl chloride, the only COPC in groundwater, does not result in elevated lifetime
incremental cancer risk or noncarcinogenic hazard.

Commercial/Industrial Worker

Exposure to benzo(a)pyrene and dibenz{a,h)anthraceneis result in an elevated lifetime incremental
cancer risk for the commercial/industrial worker during exposure to contaminants in soil. Total
risk due to ingestion of benzo(a)pyrene in soil is 1.49E-05, and the risk due to dermal absorption
of benzo(a)pyrene is 3.9E-05. Total risk due to ingestion of dibenz(a,h)anthracene is 5.E-06, and
total risk due to dermal absorption is 1.6E-05. There are no COPCs which have an individual HQ
greater than the target HQ of 1.

Trespasser

Estimation of risk and hazard from individual COPCs did not result in adverse risk or hazard
estimates for the Trespasser. :

Recreational Adult

Exposure to benzo(a)pyrene and dibenz(a,h)anthracene result in an individual risk for the
recreational adult receptor. Benzo(a)pyrene has a risk of 1.2E-06 for the soil ingestion pathway,
and a risk of 3.3E-06 for the dermal absorption pathway. Exposure to dibenz(a,h)anthracene
results in a risk of 1.1E-06 for the ingestion pathway, and a risk of 1.3 E-06 for the dermal
absorption pathway. There are no COPCs which have a HQ greater than the target HQ of 1.
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Recreational Child

Exposure to benzo(a)pyrene and dibenz(a,h)anthracene both contribute to the total risk for the
recreational child receptor. Exposure to benzo(a)pyrene results in a risk of 2.8E-06 for the soil
ingestion pathway, and a risk of 3.3E-06 for the dermal absorption pathway. Exposure to
dibenz(a,h)anthracene results in a risk of 1.1E-06 for the ingestion pathway and a risk of 1.3E-06
for the dermal absorption pathway. There are no COPCs which have a HQ greater than the target
HQ of 1.

Section 5.1.2 Calculating Risks from Multiple Substances

Total risk or hazard for each pathway was calculated by adding the risk or hazard values for
individual COPCs.

Construction Worker

The total risk from soil exposure via ingestion is 2.9E-06. This value is driven by exposure to
benzo(a)pyrene and dibenz(a,h)anthracene. The total risk from soil exposure via dermal
absorption is 3.6E-06, also driven by exposure to benzo(a)pyrene and dibenz(a,h)anthracene. His
for ingestion and dermal pathways do not exceed the target index of 1. Noncarcinogenic hazard

from soil exposure via ingestion is 3.4E-02. Noncarcinogenic hazard from dermal soil exposure
is 1.7E-03.

Commercial/Industrial Worker

The total risk from soil exposure via ingestion is 2.0E-05. This value is driven by exposure to
benzo(a)pyrene and dibenz(a,h)anthracene. The total risk from soil exposure via dermal
absorption is 3.9E-05, also driven by exposure to benzo(a)pyrene and dibenz(a,h)anthracene. Hls
for ingestion and dermal pathways do not exceed the target HI of 1. Noncarcinogenic hazard from
soil exposure via ingestion is 9.4E-03. Noncarcinogenic hazard from dermal soil exposure is

2.5E-05.
Trespasser
The total risk from soil exposure via ingestion is 3.9E-07. The total risk from soil exposure via

dermal absorption is 1.4E-06, influenced by exposure to benzo(a)pyrene and
dibenz(a,h)anthracene. The individual risk estimates for these constituents are 9.7E-07 and 4.0E-
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07, respectii’ely. HIs for ingestion and dermal pathways do not exceed the target Hi of 1.
Noncarcinogenic hazard from soil exposure via ingestion is 1.6E-03. Noncarcinogenic hazard
from dermal exposure is 1.1E-04.

Recreational Adult

The total risk from soil exposure via ingestion is 3.9E-06, This value is driven by exposure to
benzo(a)pyrene and dibenz(a,h)anthracene. The total risk from soil exposure via dermal
absorption is 4.6E-06, also driven by exposure to benzo(a)pyrene and dibenz(a,h)anthracene. Hls
for ingestion and dermal exposure pathways do not exceed the target HI of 1. Noncarcinogenic
hazard from soil exposure via ingestion is 7.8E-03. Noncarcinogenic hazard from soil exposure
via dermal absorption 1s 3.6E-04,

Recreational Child

The total risk from soil exposure via ingestion is 3.9E-06. This value is driven by ‘exposure to
benzo(a)pyrene and dibenz(a,h)anthracene. The total risk from soil exposure via dermal
absorption is 4.6E-06, also driven by exposure to benzo(a)pyrene and dibenz(a,h)anthracene. His
for ingestion and dermal exposure pathways do not exceed the target HI of 1. Noncarcinogenic
hazard from soil exposure via ingestion is 7.8E-03. Noncarcinogenic hazard from soil exposure
via dermal absorption is 3.6E-04.

Section 5.2  Combining Risks Across Exposure Pathways

After combining risks from individual COPCs for each pathway, total risk for each receptor was
calculated by adding exposure pathway risks.

Construction Worker

The fotal lifetime incremental cancer risk for the Construction Worker is 6.5E-06. This risk
estimate exceeds the target risk of 1E-06, and is driven by exposure to benzo(a)pyrene and
dibenz(a,h)anthracene in soil. The total noncarcinogenic HI for the Construction Worker is 3.6E-
02. This value is less than the target HI of 1. ’

Commercial/Tndustrial Worker

21




The total lifetime incremental cancer risk for the Commercial/Industrial Worker is 5.9E-05. This
risk estimate exceeds the target nsk of 1E-06, and is driven by exposure to benzo(a)pyrene and
dibenz(a,hyanthracene, through incidental ingestion and dermal exposure. The total
noncarcinogenic HI for the Commercial/Industrial Worker is 9.4E-03. This value is less than the
target HI of 1.

Trespasser

The total lifetime incremental cancer risk for the Trespasser 1s 1.8E-06. This risk estimate
exceeds the target risk of 1E-06, and is driven by dermal exposure to benzo(a)pyrene and
dibenz(a,h)anthracene. Estimates of risk calculated for individual COPCs did not result in values
greater than 1E-06. The total noncarcinogenic HI for the Trespasser is 1.7E-03. This value is less
than the target HI of 1.

Recreational Adult

The total lifetime incremental cancer risk for the Recreational Adult is 8.5E-06. This risk
estimate exceeds the target risk of 1E-06, and is driven by exposure to benzo(a)pyrene and
dibenz(a,h)anthracene, through incidental ingestion and dermal exposure. The total non-
carcinogenic HI for the Recreational Adult is 8. 1E-03. This value is less than the target HI of 1.

Recreational Child

The total lifetime incremental cancer risk for the Recreational Child is 8.5E-06. This risk estimate
exceeds the target risk of 1E-06, and is driven by exposure to benzo(a)pyrene and
dibenz(a,h)anthracene, through incidental ingestion and dermal exposure. The total non-
carcinogenic HI for the Recreational Child is 8.2E-03. This value is less than the target Hl of 1.

Section 5.3  Summary of Risk Characterization

Estimates of lifetime incremental cancer risk exceeded the target risk of 1E-06 for all receptors.
This exceedance is a result of exposure to benzo(a)pyrene and dibenz(a,h)anthracene in surface
soil. Exposure to benzo(a)pyrene and dibenz(a,h)anthracene through the ingestion pathway

contributed most significantly to estimates of total cancer risk. Estimates of noncarcinogenic
hazard were less than the target HI of 1 for all receptors.

SECTION 6.0 UNCERTAINTY ANALYSIS
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Section 6.1 Data Fvaluation and Selection of Contaminants of Petential Concern

The selection of site-related COPCs was based on the results of the sampling and analytical
program established at the site. Although problems with the data or sample collection procedures
were not identified in available information, factors such as appropriate sample locations,
adequate sample quantities, laboratory analyses and data validation can contribute to uncertainty
with regard to data, and may contribute to an under- or overestimation of risk and hazard. The
lack of surface water, sediment and subsurface soil data has resulted in an incomplete quantitative
analysis of risk and hazard for the Construction Worker and Recreational Receptors.

Sectiom 6.2  Exposure Assessment

Several areas of uncertainty should be considered with regard to the exposure assessment.
Exposure parameters for the recreational and trespasser receptors were based on professional
judgement, relying on guidance whenever possible. However, assumptions made about
trespassing activity and recreational use of Bean Creek may overestimate or underestimate actual
activity patterns.

The lack of data for certain media also affects the exposure assessment. Data are not available
which measure the potential presence and concentration of constituents in surface water, sediment
or subsurface soil. It is assumed that recreational receptors may use Bean Creek for fishing and/or
wading, and may be exposed to COPCs in the surface water and sediment of Bean Creek. A
recent study conducted by Dragun Corporation indicates that groundwater that originates beneath
the HST facility discharges into Bean Creek. Since COPCs have been detected in groundwater, it
is reasonable to assume that these COPCs may be present at some concentration in Bean Creek.

In addition, historical investigation reports written by MDEQ personnel note that surface runoff of
chemicals into Bean Creek was observed, originating from areas of concern on HST property.
Due to the lack of surface water and sediment data, a quantitative analysis of exposure to COPCs
in these media was not possible. Therefore, the actual exposure of trespassers and recreational
receptors may be underestimated.

Construction workers were evaluated as a potential future receptor. However, subsurface soil data
were not available. Since construction activities are usually assumed to extend into the subsurface
soil, construction workers can reasonably be assumed to contact any COPCs in subsurface soil.
Due to the lack of subsurface soil data, a qualitative analysis of exposure to COPCs in subsurface
soil was not possible. All Construction Worker soil exposures were assumed to involved surface
soil only. Since it is not known how the surface seil constituent concentrations may change with
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depth, the actual exposure of Construction Workers may be overestimated or underestimated.

Finally, maximum detected concentrations were used as exposure point concentrations. Since it is
unlikely that receptors will consistently be exposed to the maximum detected concentrations of
COPCs, use of these values as exposure point concentrations is likely to overestimate actual
exposure of all receptors to COPCs in soil and groundwater.

Section 6.3  Toxicity Assessment

Toxicity values are not available for several constituents. For this reason, it was not possible to
quantitatively evaluate risk and hazard due to exposure to these chemicals in soil. Specifically,
toxicity values are not published for phenanthrene. In addition, RAGS Part E does not support the
use of dermal absorption factors for many constituents. At this time, the only COPCs for which
dermal absorption factors are supported are benzo(a)pyrene, dibenz(a,h)anthracene and
fluoranthene. The lack of a quantitative analysis which includes these constituents may
underestimate potential risk and hazard.

Section 6.4  Uncertainty Associated with Risk Characterization

Maximum detected concentrations of detected chemicals were compared to Michigan Department
of Environmental Quality (MDEQ) Part 201 Screening Criteria. Chemicals were initially
screened against the most conservative screening criteria for soil or groundwater, and if the
maximum detected concentration exceeded any of the screening criteria, that chemical was
considered to be a contaminant of potential concern (COPC). During the exposure assessment,
maximum detected concentrations of COPCs were compared to pathway-specific Part 201
Screening Criteria to determine whether the potential effects of a COPC should be quantitatively
evaluated for a potential exposure pathway. For example, vinyl chloride was selected as a COPC
for groundwater, based on its exceedance of screening criteria for drinking water. However, the
maximum detected concentration of vinyl chloride was less than the screening criterion for direct
contact in groundwater, so vinyl chloride was not quantitatively evaluated for the dermal
absorption pathway.

The use of the Michigan Part 201 Screening Criteria relies on a compartmentalized assessment
approach which allows for the identification of COPCs based on comparison to individual
pathway-specific levels (for example, a single residential soil criterion based on dermal contact).
The overall risks subsequently estimated using the Michigan criteria consider only those pathways
initially identified as posing potentially significant risk. In contrast, typical U.S. EPA screening
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criteria (e.g., Region 9 PRGs) are based on a spectrum of exposure pathways. For example, the
Region 9 PRG for residential soils is reflective of soil ingestion, dermal contact, and inhalation of
airborne particulates/volatiles. In addition, once COPCs are selected using U.S. EPA screening
criteria, the risks subsequently estimated following U.S. EPA’s combined cumulative approach
consider all complete exposure pathways. In spite of this fundamental difference, it is likely that
those contaminants which contribute most significantly to the overall estimates of risk and hazard
(risk drivers) in the risk assessment itself have been identified as site COPCs using the Michigan
Part 201 Screening Criteria approach.

SECTION 7.0 SUMMARY AND CONCLUSIONS

Nine COPCs were identified in surface soil at HST. Benzo(a)pyrene, dibenz(a,h)anthracene,
hexavalent chromium, fluoranthene, lead, phenanthrene, total xylenes and zinc were detected in
surface soil at concentrations which exceeded one or more of the MDEQ Screening Criteria for
Residential and Commercial (I) soil. Vinyl chloride was the only COPC identified in
groundwater. Vinyl chloride was selected as a COPC because it exceeded drinking water and
groundwater/surface water interface MDEQ Screening Criteria for Residential and Industrial-
Commercial screening criteria.

(Quantitative exposure assessments were performed for the Commercial/Industrial Worker,
Construction Worker, Trespasser and Recreational Adult and Child. All identified receptors were
evaluated for exposure to COPCs in surface soil. The Construction Worker was additionally
evaluated for exposure to vinyl chloride in groundwater. Quantitative estimates of exposure to
constituents i surface water and sediment for the Trespasser and Recreational Adult and Child
were not possible due to a lack of data collected in these media. Subsurface soil data were also
not available. Therefore, the exposure assessment for the Construction Worker is based only on
surface soil data.

Estimates of intake developed during the exposure assessment were modified with toxicity criteria
(RfDs and CSFs) to obtain estimates of risk and hazard. Lifetime incremental cancer risk
estimates for all receptors exceeded the target risk of 1E-06. Exposure to benzo(a)pyrene and
dibenz(a,h)anthracene in soil, especially via dermal absorption, contributed significantly to the
total risk. Estimates of noncarcinogenic hazard were less than the target hazard index of 1 for all
receptors and all exposure pathways.

The results of the risk assessment suggest that further investigation of the site may be warranted to
better identify the nature and extent of contaminants that may be present at concentrations not
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protective of human health.
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